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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,250 sf   18.85% Impervious   Runoff Depth=0.00"Subcatchment 1S: Existing Site
   Flow Length=150'   Tc=5.0 min   UI Adjusted CN=49   Runoff=0.00 cfs  0.000 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
81.15% Pervious = 0.340 ac     18.85% Impervious = 0.079 ac
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Summary for Subcatchment 1S: Existing Site

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 inch Rainfall=1.00"

Area (sf) CN Adj Description
10,610 49 50-75% Grass cover, Fair, HSG A

* 3,440 98 Unconnected impervious, HSG A
4,200 30 Woods, Good, HSG A

18,250 54 49 Weighted Average, UI Adjusted
14,810 81.15% Pervious Area
3,440 18.85% Impervious Area
3,440 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 50 0.0800 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.3 100 0.1100 5.34 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.0 150 Total
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,250 sf   18.85% Impervious   Runoff Depth>0.08"Subcatchment 1S: Existing Site
   Flow Length=150'   Tc=5.0 min   UI Adjusted CN=49   Runoff=0.01 cfs  0.003 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.003 af   Average Runoff Depth = 0.08"
81.15% Pervious = 0.340 ac     18.85% Impervious = 0.079 ac
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Summary for Subcatchment 1S: Existing Site

Runoff = 0.01 cfs @ 13.65 hrs,  Volume= 0.003 af,  Depth> 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-YEAR STORM Rainfall=3.20"

Area (sf) CN Adj Description
10,610 49 50-75% Grass cover, Fair, HSG A

* 3,440 98 Unconnected impervious, HSG A
4,200 30 Woods, Good, HSG A

18,250 54 49 Weighted Average, UI Adjusted
14,810 81.15% Pervious Area
3,440 18.85% Impervious Area
3,440 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 50 0.0800 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.3 100 0.1100 5.34 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.0 150 Total
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,250 sf   18.85% Impervious   Runoff Depth>0.49"Subcatchment 1S: Existing Site
   Flow Length=150'   Tc=5.0 min   UI Adjusted CN=49   Runoff=0.15 cfs  0.017 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.017 af   Average Runoff Depth = 0.49"
81.15% Pervious = 0.340 ac     18.85% Impervious = 0.079 ac
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Summary for Subcatchment 1S: Existing Site

Runoff = 0.15 cfs @ 12.12 hrs,  Volume= 0.017 af,  Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YEAR STORM Rainfall=4.80"

Area (sf) CN Adj Description
10,610 49 50-75% Grass cover, Fair, HSG A

* 3,440 98 Unconnected impervious, HSG A
4,200 30 Woods, Good, HSG A

18,250 54 49 Weighted Average, UI Adjusted
14,810 81.15% Pervious Area
3,440 18.85% Impervious Area
3,440 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 50 0.0800 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.3 100 0.1100 5.34 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.0 150 Total



Prepared By Timothy D Paris, P.E.
Type III 24-hr  25-YEAR STORM Rainfall=6.00"94 Brookside EX

  Printed  1/31/2021Prepared by Savello & Associates
Page 8HydroCAD® 10.00-18  s/n 07558  © 2016 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,250 sf   18.85% Impervious   Runoff Depth>0.95"Subcatchment 1S: Existing Site
   Flow Length=150'   Tc=5.0 min   UI Adjusted CN=49   Runoff=0.41 cfs  0.033 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.033 af   Average Runoff Depth = 0.95"
81.15% Pervious = 0.340 ac     18.85% Impervious = 0.079 ac
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Summary for Subcatchment 1S: Existing Site

Runoff = 0.41 cfs @ 12.10 hrs,  Volume= 0.033 af,  Depth> 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-YEAR STORM Rainfall=6.00"

Area (sf) CN Adj Description
10,610 49 50-75% Grass cover, Fair, HSG A

* 3,440 98 Unconnected impervious, HSG A
4,200 30 Woods, Good, HSG A

18,250 54 49 Weighted Average, UI Adjusted
14,810 81.15% Pervious Area
3,440 18.85% Impervious Area
3,440 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 50 0.0800 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.3 100 0.1100 5.34 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.0 150 Total
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,250 sf   18.85% Impervious   Runoff Depth>2.28"Subcatchment 1S: Existing Site
   Flow Length=150'   Tc=5.0 min   UI Adjusted CN=49   Runoff=1.15 cfs  0.080 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.080 af   Average Runoff Depth = 2.28"
81.15% Pervious = 0.340 ac     18.85% Impervious = 0.079 ac
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Summary for Subcatchment 1S: Existing Site

Runoff = 1.15 cfs @ 12.09 hrs,  Volume= 0.080 af,  Depth> 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YEAR STORM Rainfall=8.60"

Area (sf) CN Adj Description
10,610 49 50-75% Grass cover, Fair, HSG A

* 3,440 98 Unconnected impervious, HSG A
4,200 30 Woods, Good, HSG A

18,250 54 49 Weighted Average, UI Adjusted
14,810 81.15% Pervious Area
3,440 18.85% Impervious Area
3,440 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 50 0.0800 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.3 100 0.1100 5.34 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.0 150 Total
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=15,120 sf   8.60% Impervious   Runoff Depth=0.00"Subcatchment 2S: Proposed Site
   Flow Length=225'   Tc=5.2 min   UI Adjusted CN=40   Runoff=0.00 cfs  0.000 af

Runoff Area=3,130 sf   100.00% Impervious   Runoff Depth=0.79"Subcatchment 4S: Roof
   Tc=5.0 min   CN=98   Runoff=0.07 cfs  0.005 af

   Inflow=0.00 cfs  0.000 afReach 10R: Total Proposed
   Outflow=0.00 cfs  0.000 af

Peak Elev=84.27'  Storage=0.000 af   Inflow=0.07 cfs  0.005 afPond 9P: Drywell
   Discarded=0.04 cfs  0.005 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.005 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.005 af   Average Runoff Depth = 0.14"
75.73% Pervious = 0.317 ac     24.27% Impervious = 0.102 ac
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Summary for Subcatchment 2S: Proposed Site

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 inch Rainfall=1.00"

Area (sf) CN Adj Description
1,300 98 Unconnected pavement, HSG A

10,770 39 >75% Grass cover, Good, HSG A
3,050 30 Woods, Good, HSG A

15,120 42 40 Weighted Average, UI Adjusted
13,820 91.40% Pervious Area
1,300 8.60% Impervious Area
1,300 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 50 0.1200 0.21 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.4 95 0.0780 4.50 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 80 0.0620 1.74 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.2 225 Total
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Summary for Subcatchment 4S: Roof

Runoff = 0.07 cfs @ 12.07 hrs,  Volume= 0.005 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 inch Rainfall=1.00"

Area (sf) CN Description
3,130 98 Roofs, HSG A
3,130 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Reach 10R: Total Proposed

Inflow Area = 0.419 ac, 24.27% Impervious,  Inflow Depth = 0.00"    for  1 inch event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Pond 9P: Drywell

Inflow Area = 0.072 ac,100.00% Impervious,  Inflow Depth = 0.79"    for  1 inch event
Inflow = 0.07 cfs @ 12.07 hrs,  Volume= 0.005 af
Outflow = 0.04 cfs @ 12.18 hrs,  Volume= 0.005 af,  Atten= 43%,  Lag= 6.2 min
Discarded = 0.04 cfs @ 12.18 hrs,  Volume= 0.005 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 84.27' @ 12.18 hrs   Surf.Area= 0.004 ac   Storage= 0.000 af

Plug-Flow detention time= 3.8 min calculated for 0.005 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 790.7 - 786.9 )

Volume Invert Avail.Storage Storage Description
#1A 84.00' 0.004 af 11.00'W x 16.68'L x 3.50'H Field A

0.015 af Overall - 0.004 af Embedded = 0.010 af  x 35.0% Voids
#2A 84.50' 0.004 af StormTech SC-740   x 4  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

#3 84.00' 0.000 af 0.50'D x 10.00'H Vertical Cone/Cylinder
0.008 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 84.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 80.00'   
#2 Primary 90.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 93.00' 6.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow   Max=0.04 cfs @ 12.18 hrs  HW=84.27'   (Free Discharge)
1=Exfiltration   ( Controls 0.04 cfs)

Primary OutFlow   Max=0.00 cfs @ 0.00 hrs  HW=84.00'   (Free Discharge)
2=Orifice/Grate   ( Controls 0.00 cfs)
3=Orifice/Grate   ( Controls 0.00 cfs)
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Pond 9P: Drywell - Chamber Wizard Field A

Chamber Model = StormTech SC-740 (StormTech¨ SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 14.68' Row Length +12.0" End Stone x 2 = 16.68' Base 
Length
2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width
6.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.50' Field Height

4 Chambers x 45.9 cf  +0.44' Row Adjustment x 6.45 sf x 2 Rows = 189.4 cf Chamber Storage

642.1 cf Field - 189.4 cf Chambers = 452.7 cf Stone x 35.0% Voids = 158.4 cf Stone Storage

Chamber Storage + Stone Storage = 347.9 cf = 0.008 af
Overall Storage Efficiency = 54.2%
Overall System Size = 16.68' x 11.00' x 3.50'

4 Chambers
23.8 cy Field
16.8 cy Stone
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=15,120 sf   8.60% Impervious   Runoff Depth=0.00"Subcatchment 2S: Proposed Site
   Flow Length=225'   Tc=5.2 min   UI Adjusted CN=40   Runoff=0.00 cfs  0.000 af

Runoff Area=3,130 sf   100.00% Impervious   Runoff Depth=2.97"Subcatchment 4S: Roof
   Tc=5.0 min   CN=98   Runoff=0.23 cfs  0.018 af

   Inflow=0.00 cfs  0.000 afReach 10R: Total Proposed
   Outflow=0.00 cfs  0.000 af

Peak Elev=85.68'  Storage=0.004 af   Inflow=0.23 cfs  0.018 afPond 9P: Drywell
   Discarded=0.05 cfs  0.018 af   Primary=0.00 cfs  0.000 af   Outflow=0.05 cfs  0.018 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.018 af   Average Runoff Depth = 0.51"
75.73% Pervious = 0.317 ac     24.27% Impervious = 0.102 ac
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Summary for Subcatchment 2S: Proposed Site

Runoff = 0.00 cfs @ 24.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YEAR STORM Rainfall=3.20"

Area (sf) CN Adj Description
1,300 98 Unconnected pavement, HSG A

10,770 39 >75% Grass cover, Good, HSG A
3,050 30 Woods, Good, HSG A

15,120 42 40 Weighted Average, UI Adjusted
13,820 91.40% Pervious Area
1,300 8.60% Impervious Area
1,300 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 50 0.1200 0.21 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.4 95 0.0780 4.50 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 80 0.0620 1.74 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.2 225 Total
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Summary for Subcatchment 4S: Roof

Runoff = 0.23 cfs @ 12.07 hrs,  Volume= 0.018 af,  Depth= 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YEAR STORM Rainfall=3.20"

Area (sf) CN Description
3,130 98 Roofs, HSG A
3,130 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Reach 10R: Total Proposed

Inflow Area = 0.419 ac, 24.27% Impervious,  Inflow Depth = 0.00"    for  2-YEAR STORM event
Inflow = 0.00 cfs @ 24.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 24.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Pond 9P: Drywell

Inflow Area = 0.072 ac,100.00% Impervious,  Inflow Depth = 2.97"    for  2-YEAR STORM event
Inflow = 0.23 cfs @ 12.07 hrs,  Volume= 0.018 af
Outflow = 0.05 cfs @ 12.47 hrs,  Volume= 0.018 af,  Atten= 78%,  Lag= 23.8 min
Discarded = 0.05 cfs @ 12.47 hrs,  Volume= 0.018 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 85.68' @ 12.47 hrs   Surf.Area= 0.004 ac   Storage= 0.004 af

Plug-Flow detention time= 21.9 min calculated for 0.018 af (100% of inflow)
Center-of-Mass det. time= 21.9 min ( 777.3 - 755.5 )

Volume Invert Avail.Storage Storage Description
#1A 84.00' 0.004 af 11.00'W x 16.68'L x 3.50'H Field A

0.015 af Overall - 0.004 af Embedded = 0.010 af  x 35.0% Voids
#2A 84.50' 0.004 af StormTech SC-740   x 4  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

#3 84.00' 0.000 af 0.50'D x 10.00'H Vertical Cone/Cylinder
0.008 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 84.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 80.00'   
#2 Primary 90.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 93.00' 6.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow   Max=0.05 cfs @ 12.47 hrs  HW=85.68'   (Free Discharge)
1=Exfiltration   ( Controls 0.05 cfs)

Primary OutFlow   Max=0.00 cfs @ 0.00 hrs  HW=84.00'   (Free Discharge)
2=Orifice/Grate   ( Controls 0.00 cfs)
3=Orifice/Grate   ( Controls 0.00 cfs)



Prepared By Timothy D Paris, P.E.
Type III 24-hr  2-YEAR STORM Rainfall=3.20"94 Brookside-pr Final

  Printed  1/31/2021Prepared by Savello & Associates
Page 13HydroCAD® 10.00-18  s/n 07558  © 2016 HydroCAD Software Solutions LLC

Pond 9P: Drywell - Chamber Wizard Field A

Chamber Model = StormTech SC-740 (StormTech¨ SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 14.68' Row Length +12.0" End Stone x 2 = 16.68' Base 
Length
2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width
6.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.50' Field Height

4 Chambers x 45.9 cf  +0.44' Row Adjustment x 6.45 sf x 2 Rows = 189.4 cf Chamber Storage

642.1 cf Field - 189.4 cf Chambers = 452.7 cf Stone x 35.0% Voids = 158.4 cf Stone Storage

Chamber Storage + Stone Storage = 347.9 cf = 0.008 af
Overall Storage Efficiency = 54.2%
Overall System Size = 16.68' x 11.00' x 3.50'

4 Chambers
23.8 cy Field
16.8 cy Stone
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=15,120 sf   8.60% Impervious   Runoff Depth=0.19"Subcatchment 2S: Proposed Site
   Flow Length=225'   Tc=5.2 min   UI Adjusted CN=40   Runoff=0.01 cfs  0.006 af

Runoff Area=3,130 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment 4S: Roof
   Tc=5.0 min   CN=98   Runoff=0.35 cfs  0.027 af

   Inflow=0.01 cfs  0.006 afReach 10R: Total Proposed
   Outflow=0.01 cfs  0.006 af

Peak Elev=87.22'  Storage=0.008 af   Inflow=0.35 cfs  0.027 afPond 9P: Drywell
   Discarded=0.06 cfs  0.027 af   Primary=0.00 cfs  0.000 af   Outflow=0.06 cfs  0.027 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.033 af   Average Runoff Depth = 0.94"
75.73% Pervious = 0.317 ac     24.27% Impervious = 0.102 ac
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Summary for Subcatchment 2S: Proposed Site

Runoff = 0.01 cfs @ 12.46 hrs,  Volume= 0.006 af,  Depth= 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YEAR STORM Rainfall=4.80"

Area (sf) CN Adj Description
1,300 98 Unconnected pavement, HSG A

10,770 39 >75% Grass cover, Good, HSG A
3,050 30 Woods, Good, HSG A

15,120 42 40 Weighted Average, UI Adjusted
13,820 91.40% Pervious Area
1,300 8.60% Impervious Area
1,300 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 50 0.1200 0.21 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.4 95 0.0780 4.50 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 80 0.0620 1.74 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.2 225 Total
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Summary for Subcatchment 4S: Roof

Runoff = 0.35 cfs @ 12.07 hrs,  Volume= 0.027 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YEAR STORM Rainfall=4.80"

Area (sf) CN Description
3,130 98 Roofs, HSG A
3,130 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Reach 10R: Total Proposed

Inflow Area = 0.419 ac, 24.27% Impervious,  Inflow Depth = 0.16"    for  10-YEAR STORM event
Inflow = 0.01 cfs @ 12.46 hrs,  Volume= 0.006 af
Outflow = 0.01 cfs @ 12.46 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Pond 9P: Drywell

Inflow Area = 0.072 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10-YEAR STORM event
Inflow = 0.35 cfs @ 12.07 hrs,  Volume= 0.027 af
Outflow = 0.06 cfs @ 12.50 hrs,  Volume= 0.027 af,  Atten= 82%,  Lag= 26.1 min
Discarded = 0.06 cfs @ 12.50 hrs,  Volume= 0.027 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 87.22' @ 12.50 hrs   Surf.Area= 0.004 ac   Storage= 0.008 af

Plug-Flow detention time= 35.6 min calculated for 0.027 af (100% of inflow)
Center-of-Mass det. time= 35.6 min ( 783.3 - 747.8 )

Volume Invert Avail.Storage Storage Description
#1A 84.00' 0.004 af 11.00'W x 16.68'L x 3.50'H Field A

0.015 af Overall - 0.004 af Embedded = 0.010 af  x 35.0% Voids
#2A 84.50' 0.004 af StormTech SC-740   x 4  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

#3 84.00' 0.000 af 0.50'D x 10.00'H Vertical Cone/Cylinder
0.008 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 84.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 80.00'   
#2 Primary 90.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 93.00' 6.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow   Max=0.06 cfs @ 12.50 hrs  HW=87.22'   (Free Discharge)
1=Exfiltration   ( Controls 0.06 cfs)

Primary OutFlow   Max=0.00 cfs @ 0.00 hrs  HW=84.00'   (Free Discharge)
2=Orifice/Grate   ( Controls 0.00 cfs)
3=Orifice/Grate   ( Controls 0.00 cfs)
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Pond 9P: Drywell - Chamber Wizard Field A

Chamber Model = StormTech SC-740 (StormTech¨ SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 14.68' Row Length +12.0" End Stone x 2 = 16.68' Base 
Length
2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width
6.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.50' Field Height

4 Chambers x 45.9 cf  +0.44' Row Adjustment x 6.45 sf x 2 Rows = 189.4 cf Chamber Storage

642.1 cf Field - 189.4 cf Chambers = 452.7 cf Stone x 35.0% Voids = 158.4 cf Stone Storage

Chamber Storage + Stone Storage = 347.9 cf = 0.008 af
Overall Storage Efficiency = 54.2%
Overall System Size = 16.68' x 11.00' x 3.50'

4 Chambers
23.8 cy Field
16.8 cy Stone
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=15,120 sf   8.60% Impervious   Runoff Depth=0.50"Subcatchment 2S: Proposed Site
   Flow Length=225'   Tc=5.2 min   UI Adjusted CN=40   Runoff=0.08 cfs  0.014 af

Runoff Area=3,130 sf   100.00% Impervious   Runoff Depth=5.76"Subcatchment 4S: Roof
   Tc=5.0 min   CN=98   Runoff=0.44 cfs  0.035 af

   Inflow=0.27 cfs  0.016 afReach 10R: Total Proposed
   Outflow=0.27 cfs  0.016 af

Peak Elev=90.28'  Storage=0.008 af   Inflow=0.44 cfs  0.035 afPond 9P: Drywell
   Discarded=0.09 cfs  0.033 af   Primary=0.21 cfs  0.002 af   Outflow=0.30 cfs  0.035 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.049 af   Average Runoff Depth = 1.40"
75.73% Pervious = 0.317 ac     24.27% Impervious = 0.102 ac
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Summary for Subcatchment 2S: Proposed Site

Runoff = 0.08 cfs @ 12.31 hrs,  Volume= 0.014 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR STORM Rainfall=6.00"

Area (sf) CN Adj Description
1,300 98 Unconnected pavement, HSG A

10,770 39 >75% Grass cover, Good, HSG A
3,050 30 Woods, Good, HSG A

15,120 42 40 Weighted Average, UI Adjusted
13,820 91.40% Pervious Area
1,300 8.60% Impervious Area
1,300 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 50 0.1200 0.21 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.4 95 0.0780 4.50 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 80 0.0620 1.74 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.2 225 Total
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Summary for Subcatchment 4S: Roof

Runoff = 0.44 cfs @ 12.07 hrs,  Volume= 0.035 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR STORM Rainfall=6.00"

Area (sf) CN Description
3,130 98 Roofs, HSG A
3,130 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Reach 10R: Total Proposed

Inflow Area = 0.419 ac, 24.27% Impervious,  Inflow Depth = 0.46"    for  25-YEAR STORM event
Inflow = 0.27 cfs @ 12.18 hrs,  Volume= 0.016 af
Outflow = 0.27 cfs @ 12.18 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Pond 9P: Drywell

Inflow Area = 0.072 ac,100.00% Impervious,  Inflow Depth = 5.76"    for  25-YEAR STORM event
Inflow = 0.44 cfs @ 12.07 hrs,  Volume= 0.035 af
Outflow = 0.30 cfs @ 12.18 hrs,  Volume= 0.035 af,  Atten= 32%,  Lag= 6.6 min
Discarded = 0.09 cfs @ 12.18 hrs,  Volume= 0.033 af
Primary = 0.21 cfs @ 12.18 hrs,  Volume= 0.002 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.28' @ 12.18 hrs   Surf.Area= 0.004 ac   Storage= 0.008 af

Plug-Flow detention time= 34.8 min calculated for 0.034 af (100% of inflow)
Center-of-Mass det. time= 34.7 min ( 779.0 - 744.2 )

Volume Invert Avail.Storage Storage Description
#1A 84.00' 0.004 af 11.00'W x 16.68'L x 3.50'H Field A

0.015 af Overall - 0.004 af Embedded = 0.010 af  x 35.0% Voids
#2A 84.50' 0.004 af StormTech SC-740   x 4  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

#3 84.00' 0.000 af 0.50'D x 10.00'H Vertical Cone/Cylinder
0.008 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 84.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 80.00'   
#2 Primary 90.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 93.00' 6.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow   Max=0.09 cfs @ 12.18 hrs  HW=90.28'   (Free Discharge)
1=Exfiltration   ( Controls 0.09 cfs)

Primary OutFlow   Max=0.20 cfs @ 12.18 hrs  HW=90.28'   (Free Discharge)
2=Orifice/Grate   (Orifice Controls 0.20 cfs @ 1.79 fps)
3=Orifice/Grate   ( Controls 0.00 cfs)
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Pond 9P: Drywell - Chamber Wizard Field A

Chamber Model = StormTech SC-740 (StormTech¨ SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 14.68' Row Length +12.0" End Stone x 2 = 16.68' Base 
Length
2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width
6.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.50' Field Height

4 Chambers x 45.9 cf  +0.44' Row Adjustment x 6.45 sf x 2 Rows = 189.4 cf Chamber Storage

642.1 cf Field - 189.4 cf Chambers = 452.7 cf Stone x 35.0% Voids = 158.4 cf Stone Storage

Chamber Storage + Stone Storage = 347.9 cf = 0.008 af
Overall Storage Efficiency = 54.2%
Overall System Size = 16.68' x 11.00' x 3.50'

4 Chambers
23.8 cy Field
16.8 cy Stone
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=15,120 sf   8.60% Impervious   Runoff Depth=1.52"Subcatchment 2S: Proposed Site
   Flow Length=225'   Tc=5.2 min   UI Adjusted CN=40   Runoff=0.48 cfs  0.044 af

Runoff Area=3,130 sf   100.00% Impervious   Runoff Depth=8.36"Subcatchment 4S: Roof
   Tc=5.0 min   CN=98   Runoff=0.63 cfs  0.050 af

   Inflow=1.24 cfs  0.052 afReach 10R: Total Proposed
   Outflow=1.24 cfs  0.052 af

Peak Elev=90.96'  Storage=0.008 af   Inflow=0.63 cfs  0.050 afPond 9P: Drywell
   Discarded=0.10 cfs  0.042 af   Primary=0.80 cfs  0.008 af   Outflow=0.89 cfs  0.050 af

Total Runoff Area = 0.419 ac   Runoff Volume = 0.094 af   Average Runoff Depth = 2.70"
75.73% Pervious = 0.317 ac     24.27% Impervious = 0.102 ac
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Summary for Subcatchment 2S: Proposed Site

Runoff = 0.48 cfs @ 12.10 hrs,  Volume= 0.044 af,  Depth= 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YEAR STORM Rainfall=8.60"

Area (sf) CN Adj Description
1,300 98 Unconnected pavement, HSG A

10,770 39 >75% Grass cover, Good, HSG A
3,050 30 Woods, Good, HSG A

15,120 42 40 Weighted Average, UI Adjusted
13,820 91.40% Pervious Area
1,300 8.60% Impervious Area
1,300 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 50 0.1200 0.21 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.25"

0.4 95 0.0780 4.50 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 80 0.0620 1.74 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.2 225 Total
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Summary for Subcatchment 4S: Roof

Runoff = 0.63 cfs @ 12.07 hrs,  Volume= 0.050 af,  Depth= 8.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YEAR STORM Rainfall=8.60"

Area (sf) CN Description
3,130 98 Roofs, HSG A
3,130 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Reach 10R: Total Proposed

Inflow Area = 0.419 ac, 24.27% Impervious,  Inflow Depth = 1.49"    for  100-YEAR STORM event
Inflow = 1.24 cfs @ 12.07 hrs,  Volume= 0.052 af
Outflow = 1.24 cfs @ 12.07 hrs,  Volume= 0.052 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Pond 9P: Drywell

Inflow Area = 0.072 ac,100.00% Impervious,  Inflow Depth = 8.36"    for  100-YEAR STORM event
Inflow = 0.63 cfs @ 12.07 hrs,  Volume= 0.050 af
Outflow = 0.89 cfs @ 12.07 hrs,  Volume= 0.050 af,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.10 cfs @ 12.07 hrs,  Volume= 0.042 af
Primary = 0.80 cfs @ 12.07 hrs,  Volume= 0.008 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.96' @ 12.07 hrs   Surf.Area= 0.004 ac   Storage= 0.008 af

Plug-Flow detention time= 31.6 min calculated for 0.050 af (100% of inflow)
Center-of-Mass det. time= 31.6 min ( 771.0 - 739.4 )

Volume Invert Avail.Storage Storage Description
#1A 84.00' 0.004 af 11.00'W x 16.68'L x 3.50'H Field A

0.015 af Overall - 0.004 af Embedded = 0.010 af  x 35.0% Voids
#2A 84.50' 0.004 af StormTech SC-740   x 4  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

#3 84.00' 0.000 af 0.50'D x 10.00'H Vertical Cone/Cylinder
0.008 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 84.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 80.00'   
#2 Primary 90.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 93.00' 6.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow   Max=0.10 cfs @ 12.07 hrs  HW=90.96'   (Free Discharge)
1=Exfiltration   ( Controls 0.10 cfs)

Primary OutFlow   Max=0.80 cfs @ 12.07 hrs  HW=90.96'   (Free Discharge)
2=Orifice/Grate   (Orifice Controls 0.80 cfs @ 4.05 fps)
3=Orifice/Grate   ( Controls 0.00 cfs)
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Pond 9P: Drywell - Chamber Wizard Field A

Chamber Model = StormTech SC-740 (StormTech¨ SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 2 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 14.68' Row Length +12.0" End Stone x 2 = 16.68' Base 
Length
2 Rows x 51.0" Wide + 6.0" Spacing x 1 + 12.0" Side Stone x 2 = 11.00' Base Width
6.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.50' Field Height

4 Chambers x 45.9 cf  +0.44' Row Adjustment x 6.45 sf x 2 Rows = 189.4 cf Chamber Storage

642.1 cf Field - 189.4 cf Chambers = 452.7 cf Stone x 35.0% Voids = 158.4 cf Stone Storage

Chamber Storage + Stone Storage = 347.9 cf = 0.008 af
Overall Storage Efficiency = 54.2%
Overall System Size = 16.68' x 11.00' x 3.50'

4 Chambers
23.8 cy Field
16.8 cy Stone



!







�+�\�G�U�R�O�R�J�L�F���6�R�L�O���*�U�R�X�S�²�1�R�U�I�R�O�N���D�Q�G���6�X�I�I�R�O�N���&�R�X�Q�W�L�H�V�����0�D�V�V�D�F�K�X�V�H�W�W�V
���3�H�U�P�H�D�E�L�O�L�W�\��

�1�D�W�X�U�D�O���5�H�V�R�X�U�F�H�V
�&�R�Q�V�H�U�Y�D�W�L�R�Q���6�H�U�Y�L�F�H

�:�H�E���6�R�L�O���6�X�U�Y�H�\
�1�D�W�L�R�Q�D�O���&�R�R�S�H�U�D�W�L�Y�H���6�R�L�O���6�X�U�Y�H�\

������������������
�3�D�J�H�������R�I����

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

����
����

����
��

������������ ������������ ������������ ������������ ������������ ������������ ������������ ������������

������������ ������������ ������������ ������������ ������������ ������������ ������������ ������������

�����ƒ���������
�������
�
���1
����

�ƒ
����

����
�
��

����
�
�


���:
�����ƒ���������
�������
�
���1

����
�ƒ

����
����

�
��
���


�
��
�:

�����ƒ���������
�������
�
���1

����
�ƒ

����
����

�
��
����

�
�

���:

�����ƒ���������
�������
�
���1

����
�ƒ

����
����

�
��
���


�
��
�:

�1

�0�D�S���S�U�R�M�H�F�W�L�R�Q�����:�H�E���0�H�U�F�D�W�R�U�������&�R�U�Q�H�U���F�R�R�U�G�L�Q�D�W�H�V�����:�*�6�����������(�G�J�H���W�L�F�V�����8�7�0���=�R�Q�H�������1���:�*�6����
� � � �� � � �� �� � � �� �� � � �� �� �

�)�H�H�W
� � � �� � � �� � � �� � � �� �

�0�H�W�H�U�V
�0�D�S���6�F�D�O�H���������������������L�I���S�U�L�Q�W�H�G���R�Q���$���S�R�U�W�U�D�L�W���������������[�������������V�K�H�H�W��

�6�R�L�O���0�D�S���P�D�\���Q�R�W���E�H���Y�D�O�L�G���D�W���W�K�L�V���V�F�D�O�H��



�0�$�3���/�(�*�(�1�'
�0�$�3���,�1�)�2�5�0�$�7�,�2�1

�$�U
�H

�D
���R

�I���,�Q
�W

�H
�U

�H
�V

�W
�����$�2�,��

�$�U
�H

�D
���R

�I���,�Q
�W

�H
�U

�H
�V

�W
�����$�2�,��

�6�R
�L�O

�V

�6�R
�L�O

���5�D
�W

�L�Q
�J���3�R

�O
�\�J�R

�Q
�V

�$�$���'

�%�%
���'

�&�&
���'

�'�1�R
�W

���U
�D

�W
�H

�G
���R

�U
���Q

�R
�W

���D
�Y

�D
�L�O

�D
�E

�O
�H

�6�R
�L�O

���5�D
�W

�L�Q
�J���/�L�Q

�H
�V

�$�$���'

�%�%
���'

�&�&
���'

�'�1�R
�W

���U
�D

�W
�H

�G
���R

�U
���Q

�R
�W

���D
�Y

�D
�L�O

�D
�E

�O
�H

�6�R
�L�O

���5�D
�W

�L�Q
�J���3�R

�L�Q
�W

�V

�$�$���'

�%�%
���'

�&�&
���'

�'�1�R
�W

���U
�D

�W
�H

�G
���R

�U
���Q

�R
�W

���D
�Y

�D
�L�O

�D
�E

�O
�H

�:�D
�W

�H
�U

���)�H
�D

�W
�X

�U
�H

�V

�6�W
�U

�H
�D

�P
�V

���D
�Q

�G
���&

�D
�Q

�D
�O

�V

�7�U
�D

�Q
�V

�S
�R

�U
�W

�D
�W

�L�R
�Q

�5�D
�L�O

�V

�,�Q
�W

�H
�U

�V
�W

�D
�W

�H
���+

�L�J�K
�Z

�D
�\�V

�8�6���5�R
�X

�W
�H

�V

�0�D
�M

�R
�U

���5�R
�D

�G
�V

�/�R
�F

�D
�O

���5�R
�D

�G
�V

�%
�D

�F
�N

�J�U
�R

�X
�Q

�G

�$�H
�U

�L�D
�O

���3�K
�R

�W
�R

�J�U
�D

�S
�K

�\

�7�K
�H

���V
�R

�L�O
���V

�X
�U

�Y
�H

�\�V
���W

�K
�D

�W
���F

�R
�P

�S
�U

�L�V
�H

���\�R
�X

�U
���$�2�,���Z

�H
�U

�H
���P

�D
�S

�S
�H

�G
���D

�W
��

������������������

�:�D
�U

�Q
�L�Q

�J�����6�R
�L�O

���0�D
�S

���P
�D

�\���Q
�R

�W
���E

�H
���Y

�D
�O

�L�G
���D

�W
���W

�K
�L�V

���V
�F

�D
�O

�H
��

�(�Q
�O

�D
�U

�J�H
�P

�H
�Q

�W
���R

�I���P
�D

�S
�V

���E
�H

�\�R
�Q

�G
���W

�K
�H

���V
�F

�D
�O

�H
���R

�I���P
�D

�S
�S

�L�Q
�J���F

�D
�Q

���F
�D

�X
�V

�H
��

�P
�L�V

�X
�Q

�G
�H

�U
�V

�W
�D

�Q
�G

�L�Q
�J���R

�I���W
�K

�H
���G

�H
�W

�D
�L�O

���R
�I���P

�D
�S

�S
�L�Q

�J���D
�Q

�G
���D

�F
�F

�X
�U

�D
�F

�\���R
�I���V

�R
�L�O

��
�O

�L�Q
�H

���S
�O

�D
�F

�H
�P

�H
�Q

�W
�����7�K

�H
���P

�D
�S

�V
���G

�R
���Q

�R
�W

���V
�K

�R
�Z

���W
�K

�H
���V

�P
�D

�O
�O

���D
�U

�H
�D

�V
���R

�I��
�F

�R
�Q

�W
�U

�D
�V

�W
�L�Q

�J���V
�R

�L�O
�V

���W
�K

�D
�W

���F
�R

�X
�O

�G
���K

�D
�Y

�H
���E

�H
�H

�Q
���V

�K
�R

�Z
�Q

���D
�W

���D
���P

�R
�U

�H
���G

�H
�W

�D
�L�O

�H
�G

��
�V

�F
�D

�O
�H

��

�3�O
�H

�D
�V

�H
���U

�H
�O

�\���R
�Q

���W
�K

�H
���E

�D
�U

���V
�F

�D
�O

�H
���R

�Q
���H

�D
�F

�K
���P

�D
�S

���V
�K

�H
�H

�W
���I�R

�U
���P

�D
�S

��
�P

�H
�D

�V
�X

�U
�H

�P
�H

�Q
�W

�V
��

�6�R
�X

�U
�F

�H
���R

�I���0�D
�S

����
�1�D

�W
�X

�U
�D

�O
���5�H

�V
�R

�X
�U

�F
�H

�V
���&

�R
�Q

�V
�H

�U
�Y

�D
�W

�L�R
�Q

���6�H
�U

�Y
�L�F

�H
�:�H

�E
���6�R

�L�O
���6�X

�U
�Y

�H
�\���8�5�/����

�&
�R

�R
�U

�G
�L�Q

�D
�W

�H
���6�\�V

�W
�H

�P
����

�:�H
�E

���0�H
�U

�F
�D

�W
�R

�U
�����(�3�6�*������������

�0�D
�S

�V
���I�U

�R
�P

���W
�K

�H
���:�H

�E
���6�R

�L�O
���6�X

�U
�Y

�H
�\���D

�U
�H

���E
�D

�V
�H

�G
���R

�Q
���W

�K
�H

���:�H
�E

���0�H
�U

�F
�D

�W
�R

�U
��

�S
�U

�R
�M

�H
�F

�W
�L�R

�Q
�����Z

�K
�L�F

�K
���S

�U
�H

�V
�H

�U
�Y

�H
�V

���G
�L�U

�H
�F

�W
�L�R

�Q
���D

�Q
�G

���V
�K

�D
�S

�H
���E

�X
�W

���G
�L�V

�W
�R

�U
�W

�V
��

�G
�L�V

�W
�D

�Q
�F

�H
���D

�Q
�G

���D
�U

�H
�D

�����$���S
�U

�R
�M

�H
�F

�W
�L�R

�Q
���W

�K
�D

�W
���S

�U
�H

�V
�H

�U
�Y

�H
�V

���D
�U

�H
�D

�����V
�X

�F
�K

���D
�V

���W
�K

�H
��

�$�O
�E

�H
�U

�V
���H

�T
�X

�D
�O

���D
�U

�H
�D

���F
�R

�Q
�L�F

���S
�U

�R
�M

�H
�F

�W
�L�R

�Q
�����V

�K
�R

�X
�O

�G
���E

�H
���X

�V
�H

�G
���L�I���P

�R
�U

�H
��

�D
�F

�F
�X

�U
�D

�W
�H

���F
�D

�O
�F

�X
�O

�D
�W

�L�R
�Q

�V
���R

�I���G
�L�V

�W
�D

�Q
�F

�H
���R

�U
���D

�U
�H

�D
���D

�U
�H

���U
�H

�T
�X

�L�U
�H

�G
��

�7�K
�L�V

���S
�U

�R
�G

�X
�F

�W
���L�V

���J�H
�Q

�H
�U

�D
�W

�H
�G

���I�U
�R

�P
���W

�K
�H

���8�6�'�$���1�5�&
�6���F

�H
�U

�W
�L�I�L�H

�G
���G

�D
�W

�D
���D

�V
��

�R
�I���W

�K
�H

���Y
�H

�U
�V

�L�R
�Q

���G
�D

�W
�H

���V
�����O

�L�V
�W

�H
�G

���E
�H

�O
�R

�Z��

�6�R
�L�O

���6�X
�U

�Y
�H

�\���$�U
�H

�D
����

�1�R
�U

�I�R
�O

�N
���D

�Q
�G

���6�X
�I�I�R

�O
�N

���&
�R

�X
�Q

�W
�L�H

�V
�����0�D

�V
�V

�D
�F

�K
�X

�V
�H

�W
�W

�V
�6�X

�U
�Y

�H
�\���$�U

�H
�D

���'�D
�W

�D
����

�9�H
�U

�V
�L�R

�Q
�����������-�X

�Q
������������������

�6�R
�L�O

���P
�D

�S
���X

�Q
�L�W

�V
���D

�U
�H

���O
�D

�E
�H

�O
�H

�G
�����D

�V
���V

�S
�D

�F
�H

���D
�O

�O
�R

�Z
�V

�����I�R
�U

���P
�D

�S
���V

�F
�D

�O
�H

�V
��

�������������������R
�U

���O
�D

�U
�J�H

�U
��

�'�D
�W

�H
���V

�����D
�H

�U
�L�D

�O
���L�P

�D
�J�H

�V
���Z

�H
�U

�H
���S

�K
�R

�W
�R

�J�U
�D

�S
�K

�H
�G

����
�6�H

�S
�������������������²�2�F

�W
��������

��������

�7�K
�H

���R
�U

�W
�K

�R
�S

�K
�R

�W
�R

���R
�U

���R
�W

�K
�H

�U
���E

�D
�V

�H
���P

�D
�S

���R
�Q

���Z
�K

�L�F
�K

���W
�K

�H
���V

�R
�L�O

���O
�L�Q

�H
�V

���Z
�H

�U
�H

��
�F

�R
�P

�S
�L�O

�H
�G

���D
�Q

�G
���G

�L�J�L�W
�L�]�H

�G
���S

�U
�R

�E
�D

�E
�O

�\���G
�L�I�I�H

�U
�V

���I�U
�R

�P
���W

�K
�H

���E
�D

�F
�N

�J�U
�R

�X
�Q

�G
��

�L�P
�D

�J�H
�U

�\���G
�L�V

�S
�O

�D
�\�H

�G
���R

�Q
���W

�K
�H

�V
�H

���P
�D

�S
�V

�����$�V
���D

���U
�H

�V
�X

�O
�W

�����V
�R

�P
�H

���P
�L�Q

�R
�U

��
�V

�K
�L�I�W

�L�Q
�J���R

�I���P
�D

�S
���X

�Q
�L�W

���E
�R

�X
�Q

�G
�D

�U
�L�H

�V
���P

�D
�\���E

�H
���H

�Y
�L�G

�H
�Q

�W
��

�+
�\�G

�U
�R

�O
�R

�J�L�F
���6�R

�L�O
���*�U

�R
�X

�S
�²�1�R

�U
�I�R

�O
�N

���D
�Q

�G
���6�X

�I�I�R
�O

�N
���&

�R
�X

�Q
�W

�L�H
�V

�����0�D
�V

�V
�D

�F
�K

�X
�V

�H
�W

�W
�V

���3�H
�U

�P
�H

�D
�E

�L�O
�L�W

�\��

�1�D
�W

�X
�U

�D
�O

���5�H
�V

�R
�X

�U
�F

�H
�V

�&
�R

�Q
�V

�H
�U

�Y
�D

�W
�L�R

�Q
���6�H

�U
�Y

�L�F
�H

�:�H
�E

���6�R
�L�O

���6�X
�U

�Y
�H

�\
�1�D

�W
�L�R

�Q
�D

�O
���&

�R
�R

�S
�H

�U
�D

�W
�L�Y

�H
���6�R

�L�O
���6�X

�U
�Y

�H
�\

������������������
�3�D

�J�H
�������R

�I����



�+�\�G�U�R�O�R�J�L�F���6�R�L�O���*�U�R�X�S

�0�D�S���X�Q�L�W���V�\�P�E�R�O�0�D�S���X�Q�L�W���Q�D�P�H �5�D�W�L�Q�J �$�F�U�H�V���L�Q���$�2�, �3�H�U�F�H�Q�W���R�I���$�2�,

���� �)�U�H�H�W�R�Z�Q���P�X�F�N����
�S�R�Q�G�H�G���������W�R������
�S�H�U�F�H�Q�W���V�O�R�S�H�V

�%���' ������ ����������

�������% �+�L�Q�F�N�O�H�\���O�R�D�P�\���V�D�Q�G��������
�W�R�������S�H�U�F�H�Q�W���V�O�R�S�H�V

�$ ������ ��������

�������' �+�L�Q�F�N�O�H�\���O�R�D�P�\���V�D�Q�G����������
�W�R���������S�H�U�F�H�Q�W���V�O�R�S�H�V

�$ ������ ����������

������ �8�G�R�U�W�K�H�Q�W�V�����V�D�Q�G�\�$ ������ ����������

�7�R�W�D�O�V���I�R�U���$�U�H�D���R�I���,�Q�W�H�U�H�V�W ������ ������������

�'�H�V�F�U�L�S�W�L�R�Q

�+�\�G�U�R�O�R�J�L�F���V�R�L�O���J�U�R�X�S�V���D�U�H���E�D�V�H�G���R�Q���H�V�W�L�P�D�W�H�V���R�I���U�X�Q�R�I�I���S�R�W�H�Q�W�L�D�O�����6�R�L�O�V���D�U�H��
�D�V�V�L�J�Q�H�G���W�R���R�Q�H���R�I���I�R�X�U���J�U�R�X�S�V���D�F�F�R�U�G�L�Q�J���W�R���W�K�H���U�D�W�H���R�I���Z�D�W�H�U���L�Q�I�L�O�W�U�D�W�L�R�Q���Z�K�H�Q���W�K�H��
�V�R�L�O�V���D�U�H���Q�R�W���S�U�R�W�H�F�W�H�G���E�\���Y�H�J�H�W�D�W�L�R�Q�����D�U�H���W�K�R�U�R�X�J�K�O�\���Z�H�W�����D�Q�G���U�H�F�H�L�Y�H��
�S�U�H�F�L�S�L�W�D�W�L�R�Q���I�U�R�P���O�R�Q�J���G�X�U�D�W�L�R�Q���V�W�R�U�P�V��

�7�K�H���V�R�L�O�V���L�Q���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���D�U�H���D�V�V�L�J�Q�H�G���W�R���I�R�X�U���J�U�R�X�S�V�����$�����%�����&�����D�Q�G���'�����D�Q�G��
�W�K�U�H�H���G�X�D�O���F�O�D�V�V�H�V�����$���'�����%���'�����D�Q�G���&���'�������7�K�H���J�U�R�X�S�V���D�U�H���G�H�I�L�Q�H�G���D�V���I�R�O�O�R�Z�V��

�*�U�R�X�S���$�����6�R�L�O�V���K�D�Y�L�Q�J���D���K�L�J�K���L�Q�I�L�O�W�U�D�W�L�R�Q���U�D�W�H�����O�R�Z���U�X�Q�R�I�I���S�R�W�H�Q�W�L�D�O�����Z�K�H�Q��
�W�K�R�U�R�X�J�K�O�\���Z�H�W�����7�K�H�V�H���F�R�Q�V�L�V�W���P�D�L�Q�O�\���R�I���G�H�H�S�����Z�H�O�O���G�U�D�L�Q�H�G���W�R���H�[�F�H�V�V�L�Y�H�O�\��
�G�U�D�L�Q�H�G���V�D�Q�G�V���R�U���J�U�D�Y�H�O�O�\���V�D�Q�G�V�����7�K�H�V�H���V�R�L�O�V���K�D�Y�H���D���K�L�J�K���U�D�W�H���R�I���Z�D�W�H�U��
�W�U�D�Q�V�P�L�V�V�L�R�Q��

�*�U�R�X�S���%�����6�R�L�O�V���K�D�Y�L�Q�J���D���P�R�G�H�U�D�W�H���L�Q�I�L�O�W�U�D�W�L�R�Q���U�D�W�H���Z�K�H�Q���W�K�R�U�R�X�J�K�O�\���Z�H�W�����7�K�H�V�H��
�F�R�Q�V�L�V�W���F�K�L�H�I�O�\���R�I���P�R�G�H�U�D�W�H�O�\���G�H�H�S���R�U���G�H�H�S�����P�R�G�H�U�D�W�H�O�\���Z�H�O�O���G�U�D�L�Q�H�G���R�U���Z�H�O�O��
�G�U�D�L�Q�H�G���V�R�L�O�V���W�K�D�W���K�D�Y�H���P�R�G�H�U�D�W�H�O�\���I�L�Q�H���W�H�[�W�X�U�H���W�R���P�R�G�H�U�D�W�H�O�\���F�R�D�U�V�H���W�H�[�W�X�U�H����
�7�K�H�V�H���V�R�L�O�V���K�D�Y�H���D���P�R�G�H�U�D�W�H���U�D�W�H���R�I���Z�D�W�H�U���W�U�D�Q�V�P�L�V�V�L�R�Q��

�*�U�R�X�S���&�����6�R�L�O�V���K�D�Y�L�Q�J���D���V�O�R�Z���L�Q�I�L�O�W�U�D�W�L�R�Q���U�D�W�H���Z�K�H�Q���W�K�R�U�R�X�J�K�O�\���Z�H�W�����7�K�H�V�H���F�R�Q�V�L�V�W��
�F�K�L�H�I�O�\���R�I���V�R�L�O�V���K�D�Y�L�Q�J���D���O�D�\�H�U���W�K�D�W���L�P�S�H�G�H�V���W�K�H���G�R�Z�Q�Z�D�U�G���P�R�Y�H�P�H�Q�W���R�I���Z�D�W�H�U���R�U��
�V�R�L�O�V���R�I���P�R�G�H�U�D�W�H�O�\���I�L�Q�H���W�H�[�W�X�U�H���R�U���I�L�Q�H���W�H�[�W�X�U�H�����7�K�H�V�H���V�R�L�O�V���K�D�Y�H���D���V�O�R�Z���U�D�W�H���R�I��
�Z�D�W�H�U���W�U�D�Q�V�P�L�V�V�L�R�Q��

�*�U�R�X�S���'�����6�R�L�O�V���K�D�Y�L�Q�J���D���Y�H�U�\���V�O�R�Z���L�Q�I�L�O�W�U�D�W�L�R�Q���U�D�W�H�����K�L�J�K���U�X�Q�R�I�I���S�R�W�H�Q�W�L�D�O�����Z�K�H�Q��
�W�K�R�U�R�X�J�K�O�\���Z�H�W�����7�K�H�V�H���F�R�Q�V�L�V�W���F�K�L�H�I�O�\���R�I���F�O�D�\�V���W�K�D�W���K�D�Y�H���D���K�L�J�K���V�K�U�L�Q�N���V�Z�H�O�O��
�S�R�W�H�Q�W�L�D�O�����V�R�L�O�V���W�K�D�W���K�D�Y�H���D���K�L�J�K���Z�D�W�H�U���W�D�E�O�H�����V�R�L�O�V���W�K�D�W���K�D�Y�H���D���F�O�D�\�S�D�Q���R�U���F�O�D�\��
�O�D�\�H�U���D�W���R�U���Q�H�D�U���W�K�H���V�X�U�I�D�F�H�����D�Q�G���V�R�L�O�V���W�K�D�W���D�U�H���V�K�D�O�O�R�Z���R�Y�H�U���Q�H�D�U�O�\���L�P�S�H�U�Y�L�R�X�V��
�P�D�W�H�U�L�D�O�����7�K�H�V�H���V�R�L�O�V���K�D�Y�H���D���Y�H�U�\���V�O�R�Z���U�D�W�H���R�I���Z�D�W�H�U���W�U�D�Q�V�P�L�V�V�L�R�Q��

�,�I���D���V�R�L�O���L�V���D�V�V�L�J�Q�H�G���W�R���D���G�X�D�O���K�\�G�U�R�O�R�J�L�F���J�U�R�X�S�����$���'�����%���'�����R�U���&���'�������W�K�H���I�L�U�V�W���O�H�W�W�H�U���L�V��
�I�R�U���G�U�D�L�Q�H�G���D�U�H�D�V���D�Q�G���W�K�H���V�H�F�R�Q�G���L�V���I�R�U���X�Q�G�U�D�L�Q�H�G���D�U�H�D�V�����2�Q�O�\���W�K�H���V�R�L�O�V���W�K�D�W���L�Q��
�W�K�H�L�U���Q�D�W�X�U�D�O���F�R�Q�G�L�W�L�R�Q���D�U�H���L�Q���J�U�R�X�S���'���D�U�H���D�V�V�L�J�Q�H�G���W�R���G�X�D�O���F�O�D�V�V�H�V��

�+�\�G�U�R�O�R�J�L�F���6�R�L�O���*�U�R�X�S�²�1�R�U�I�R�O�N���D�Q�G���6�X�I�I�R�O�N���&�R�X�Q�W�L�H�V�����0�D�V�V�D�F�K�X�V�H�W�W�V �3�H�U�P�H�D�E�L�O�L�W�\

�1�D�W�X�U�D�O���5�H�V�R�X�U�F�H�V
�&�R�Q�V�H�U�Y�D�W�L�R�Q���6�H�U�Y�L�F�H

�:�H�E���6�R�L�O���6�X�U�Y�H�\
�1�D�W�L�R�Q�D�O���&�R�R�S�H�U�D�W�L�Y�H���6�R�L�O���6�X�U�Y�H�\

������������������
�3�D�J�H�������R�I����



�5�D�W�L�Q�J���2�S�W�L�R�Q�V

�$�J�J�U�H�J�D�W�L�R�Q���0�H�W�K�R�G�����'�R�P�L�Q�D�Q�W���&�R�Q�G�L�W�L�R�Q

�&�R�P�S�R�Q�H�Q�W���3�H�U�F�H�Q�W���&�X�W�R�I�I�����1�R�Q�H���6�S�H�F�L�I�L�H�G��

�7�L�H���E�U�H�D�N���5�X�O�H�����+�L�J�K�H�U

�+�\�G�U�R�O�R�J�L�F���6�R�L�O���*�U�R�X�S�²�1�R�U�I�R�O�N���D�Q�G���6�X�I�I�R�O�N���&�R�X�Q�W�L�H�V�����0�D�V�V�D�F�K�X�V�H�W�W�V �3�H�U�P�H�D�E�L�O�L�W�\

�1�D�W�X�U�D�O���5�H�V�R�X�U�F�H�V
�&�R�Q�V�H�U�Y�D�W�L�R�Q���6�H�U�Y�L�F�H

�:�H�E���6�R�L�O���6�X�U�Y�H�\
�1�D�W�L�R�Q�D�O���&�R�R�S�H�U�D�W�L�Y�H���6�R�L�O���6�X�U�Y�H�\

������������������
�3�D�J�H�������R�I����



��
�������%�U�R�R�N�V�L�G�H���5�R�D�G���±���1�H�H�G�K�D�P�����0�D�V�V��

��
�6�7�2�5�0�:�$�7�(�5���3�2�/�/�8�7�,�2�1���3�5�(�9�(�1�7�,�2�1���3�/�$�1��

��
�6�L�W�H���'�H�V�F�U�L�S�W�L�R�Q��

�3�U�R�M�H�F�W���1�D�P�H��
�D�Q�G���/�R�F�D�W�L�R�Q����

�������%�U�R�R�N�V�L�G�H���5�R�D�G��
�1�H�H�G�K�D�P�����0�D�V�V����
��

�2�Z�Q�H�U��
�1�D�P�H���D�Q�G��
�$�G�G�U�H�V�V����

�3�H�W�H�U���=�D�L�W�V�H�Y��
�������3�D�U�N���6�W�U�H�H�W�����$�S�W������
�%�U�R�R�N�O�L�Q�H�����0�$��������������
��

�'�H�V�F�U�L�S�W�L�R�Q����
���S�X�U�S�R�V�H���D�Q�G��
�W�\�S�H�V���R�I���V�R�L�O��
�G�L�V�W�X�U�E�L�Q�J��
�D�F�W�L�Y�L�W�L�H�V����

�3�U�R�M�H�F�W���F�R�Q�V�L�V�W�V���R�I���U�H�F�R�Q�V�W�U�X�F�W�L�Q�J���D���K�R�X�V�H���R�Q���D�Q���H�[�L�V�W�L�Q�J���U�H�V�L�G�H�Q�W�L�D�O���O�R�W��
�Z�L�W�K���D���Q�H�Z���G�U�L�Y�H�Z�D�\���D�Q�G���Q�H�Z���O�D�Z�Q���D�Q�G���O�D�Q�G�V�F�D�S�L�Q�J���D�U�H�D�V�������6�R�L�O��
�G�L�V�W�X�U�E�D�Q�F�H���F�R�Q�V�L�V�W�V���R�I���H�[�F�D�Y�D�W�L�Q�J���R�X�W���W�K�H���I�U�R�Q�W���R�I���W�K�H���V�L�W�H���W�R���F�R�Q�V�W�U�X�F�W��
�S�U�R�S�R�V�H�G���V�H�S�W�L�F�����V�W�R�U�P�Z�D�W�H�U���L�Q�I�L�O�W�U�D�W�L�R�Q���V�\�V�W�H�P���D�Q�G���H�[�F�D�Y�D�W�L�Q�J���R�X�W���W�K�H��
�D�U�H�D���I�R�U���W�K�H���Q�H�Z���G�Z�H�O�O�L�Q�J����
��

�$�F�F�R�P�S�D�Q�\�L�Q�J��
�'�R�F�X�P�H�Q�W�V����

�7�K�H���6�L�W�H���3�O�D�Q�����D�V���D�S�S�U�R�Y�H�G�����L�V���W�R���E�H���F�R�Q�V�L�G�H�U�H�G���D���S�D�U�W���R�I���W�K�L�V���G�R�F�X�P�H�Q�W����

�5�X�Q�R�I�I��
�&�R�H�I�I�L�F�L�H�Q�W����

�&��� ������������
��

�6�L�W�H���$�U�H�D���� ���������������V�T�X�D�U�H���I�H�H�W����
��

�6�H�T�X�H�Q�F�H���R�I���0�D�M�R�U���6�L�W�H���$�F�W�L�Y�L�W�L�H�V��
�7�K�H���R�U�G�H�U���R�I��
�D�F�W�L�Y�L�W�L�H�V���Z�L�O�O���E�H���D�V��
�I�R�O�O�R�Z�V����
��
��

������ �,�Q�V�W�D�O�O���H�U�R�V�L�R�Q���F�R�Q�W�U�R�O���E�D�U�U�L�H�U�V������
������ �'�H�P�R�O�L�W�L�R�Q�«���U�H�P�R�Y�H���S�R�U�W�L�R�Q�V���R�I���I�R�X�Q�G�D�W�L�R�Q���W�K�D�W���F�D�Q�Q�R�W���E�H���U�H��

�X�V�H�G����
������ �(�[�F�D�Y�D�W�H���R�X�W���D�U�H�D�V���R�I���S�U�R�S�R�V�H�G���L�Q�I�L�O�W�U�D�W�L�R�Q���E�H�G�����S�U�R�S�R�V�H�G���V�H�S�W�L�F��

�V�\�V�W�H�P���D�U�H�D���D�Q�G���S�U�R�S�R�V�H�G���G�Z�H�O�O�L�Q�J������
������ �'�X�H���W�R���W�K�H���S�U�R�[�L�P�L�W�\���W�R���%�U�R�R�N�V�L�G�H���5�R�D�G�����I�U�H�T�X�H�Q�W���V�Z�H�H�S�L�Q�J���R�I��

�V�W�U�H�H�W���D�Q�G���D�G�M�D�F�H�Q�W���V�W�U�H�H�W�V���P�D�\���E�H���U�H�T�X�L�U�H�G�������7�K�L�V���V�K�D�O�O���E�H���G�R�Q�H��
�D�V���Q�H�H�G�H�G�������7�K�L�V���U�H�T�X�L�U�H�P�H�Q�W���Z�L�O�O���E�H���R�Q���J�R�L�Q�J���X�Q�W�L�O���W�K�H���S�U�R�M�H�F�W��
�V�L�W�H���K�D�V���E�H�H�Q���V�W�D�E�L�O�L�]�H�G����

������ �&�R�Q�V�W�U�X�F�W���,�Q�I�L�O�W�U�D�W�L�R�Q���%�H�G�����D�Q�G���S�U�R�W�H�F�W���I�U�R�P���V�H�G�L�P�H�Q�W�D�W�L�R�Q����
������ �&�R�Q�V�W�U�X�F�W���3�U�R�S�R�V�H�G���)�R�X�Q�G�D�W�L�R�Q���D�Q�G���V�H�S�W�L�F����
������ �&�R�Q�V�W�U�X�F�W���3�U�R�S�R�V�H�G���K�R�X�V�H���D�Q�G���F�R�Q�Q�H�F�W���U�R�R�I���G�R�Z�Q�V�S�R�X�W�V���W�R��

�L�Q�I�L�O�W�U�D�W�L�R�Q���V�\�V�W�H�P�����6�W�D�E�L�O�L�]�H���G�H�Q�X�G�H�G���D�U�H�D�V���D�Q�G���V�W�R�F�N�S�L�O�H�V��
�Z�L�W�K�L�Q���������G�D�\�V���R�I���O�D�V�W���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���L�Q���W�K�D�W���D�U�H�D����

������ �&�R�P�S�O�H�W�H���J�U�D�G�L�Q�J���D�Q�G���L�Q�V�W�D�O�O���S�H�U�P�D�Q�H�Q�W���V�H�H�G�L�Q�J���D�Q�G���S�O�D�Q�W�L�Q�J�V����
������ �&�R�P�S�O�H�W�H���I�L�Q�D�O���S�D�Y�L�Q�J���R�I���S�U�R�S�R�V�H�G���G�U�L�Y�H�Z�D�\�V����
���������:�K�H�Q���D�O�O���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���L�V���F�R�P�S�O�H�W�H���D�Q�G���W�K�H���V�L�W�H���L�V��

�V�W�D�E�L�O�L�]�H�G�����U�H�P�R�Y�H���H�U�R�V�L�R�Q���F�R�Q�W�U�R�O�V���D�Q�G���U�H�V�H�H�G���D�Q�\���D�U�H�D�V��
�G�L�V�W�X�U�E�H�G���E�\���W�K�H�L�U���U�H�P�R�Y�D�O����

��
�1�D�P�H���R�I���U�H�F�H�L�Y�L�Q�J��
�Z�D�W�H�U�V����

�5�R�V�H�P�D�U�\���%�U�R�R�N����

��
��



��
��
��
��
��
��
��
��
��
��

�&�R�Q�W�U�R�O�V��
�(�U�R�V�L�R�Q���D�Q�G���6�H�G�L�P�H�Q�W���&�R�Q�W�U�R�O�V��

�6�W�D�E�L�O�L�]�D�W�L�R�Q���3�U�D�F�W�L�F�H�V��
�7�H�P�S�R�U�D�U�\���6�W�D�E�L�O�L�]�D�W�L�R�Q���±���7�R�S�V�R�L�O���V�W�R�F�N�S�L�O�H�V���D�Q�G���G�L�V�W�X�U�E�H�G���S�R�U�W�L�R�Q�V���R�I���W�K�H���V�L�W�H���Z�K�H�U�H��
�F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���W�H�P�S�R�U�D�U�L�O�\���F�H�D�V�H�V���I�R�U���D�W���O�H�D�V�W���������G�D�\�V���Z�L�O�O���E�H���V�W�D�E�L�O�L�]�H�G���Z�L�W�K���D��
�W�H�P�S�R�U�D�U�\���V�H�H�G���D�Q�G���P�X�O�F�K���Q�R���O�D�W�H�U���W�K�D�Q���������G�D�\�V���I�U�R�P���W�K�H���O�D�V�W���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���L�Q���W�K�D�W��
�D�U�H�D�������7�K�H���W�H�P�S�R�U�D�U�\���V�H�H�G���V�K�D�O�O���E�H���.�<���������R�U���H�T�X�D�O�����(�U�R�V�L�R�Q���&�R�Q�W�U�R�O���P�L�[���D�S�S�O�L�H�G���D�W���D���U�D�W�H���R�I��
���������S�R�X�Q�G�V���S�H�U���D�F�U�H�������6�H�H�G�L�Q�J���V�K�D�O�O���E�H���Q�X�W�U�L�H�Q�W���H�Q�U�L�F�K�H�G���������±�������±���������K�\�G�U�R�V�H�H�G���Z�L�W�K��
�W�D�F�K�L�I�H�U�V���D�Q�G���F�H�O�O�X�O�R�V�H���R�U���R�W�K�H�U���G�H�J�U�D�G�D�E�O�H���I�L�E�H�U�V���F�D�S�D�E�O�H���R�I���U�H�W�D�L�Q�L�Q�J���P�R�L�V�W�X�U�H�������$�I�W�H�U��
�V�H�H�G�L�Q�J�����H�D�F�K���D�U�H�D���V�K�D�O�O���E�H���P�X�O�F�K�H�G���Z�L�W�K�������������S�R�X�Q�G�V���S�H�U���D�F�U�H���R�I���V�W�U�D�Z����
�3�H�U�P�D�Q�H�Q�W���6�W�D�E�L�O�L�]�D�W�L�R�Q���±���'�L�V�W�X�U�E�H�G���S�R�U�W�L�R�Q���R�I���W�K�H���V�L�W�H���Z�K�H�U�H���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���F�H�D�V�H�V��
�V�K�D�O�O���E�H���V�W�D�E�L�O�L�]�H�G���Z�L�W�K���S�H�U�P�D�Q�H�Q�W���V�H�H�G���Q�R���O�D�W�H�U���W�K�D�Q���������G�D�\�V���D�I�W�H�U���W�K�H���O�D�V�W���F�R�Q�V�W�U�X�F�W�L�R�Q��
�D�F�W�L�Y�L�W�\�������7�K�H���S�H�U�P�D�Q�H�Q�W���V�H�H�G���P�L�[���F�R�Q�V�L�V�W�V���R�I���������S�R�X�Q�G�V���S�H�U���D�F�U�H���W�D�O�O���I�H�V�F�X�H�����D�Q�G��������
�S�R�X�Q�G�V���S�H�U���D�F�U�H���D�Q�Q�X�D�O���U�\�H�������3�U�L�R�U���W�R���V�H�H�G�L�Q�J�������������S�R�X�Q�G�V���R�I���J�U�R�X�Q�G���D�J�U�L�F�X�O�W�X�U�D�O���O�L�P�H�V�W�R�Q�H��
�W�R���H�D�F�K���D�F�U�H���W�R���E�H���V�W�D�E�L�O�L�]�H�G�������6�H�H�G�L�Q�J���V�K�D�O�O���E�H���Q�X�W�U�L�H�Q�W���H�Q�U�L�F�K�H�G���������±�������±���������K�\�G�U�R�V�H�H�G��
�Z�L�W�K���W�D�F�K�L�I�H�U�V���D�Q�G���F�H�O�O�X�O�R�V�H���R�U���R�W�K�H�U���G�H�J�U�D�G�D�E�O�H���I�L�E�H�U�V���F�D�S�D�E�O�H���R�I���U�H�W�D�L�Q�L�Q�J���P�R�L�V�W�X�U�H����

�2�W�K�H�U���&�R�Q�W�U�R�O�V��
�:�D�V�W�H���'�L�V�S�R�V�D�O����
�:�D�V�W�H���0�D�W�H�U�L�D�O�V���±���$�O�O���Z�D�V�W�H���P�D�W�H�U�L�D�O�V���Z�L�O�O���E�H���F�R�O�O�H�F�W�H�G���D�Q�G���V�W�R�U�H�G���L�Q���D���V�H�F�X�U�H�O�\���O�L�G�G�H�G��
�P�H�W�D�O���G�X�P�S�V�W�H�U���U�H�Q�W�H�G���I�U�R�P���D���O�L�F�H�Q�V�H�G���Z�D�V�W�H�U���P�D�Q�D�J�H�P�H�Q�W���F�R�P�S�D�Q�\�������7�K�H���G�X�P�S�V�W�H�U���Z�L�O�O��
�P�H�H�W���D�O�O���O�R�F�D�O���D�Q�G���6�W�D�W�H���V�R�O�L�G���Z�D�V�W�H�U���P�D�Q�D�J�H�P�H�Q�W���U�H�J�X�O�D�W�L�R�Q�V�������$�O�O���W�U�D�V�K���D�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q��
�G�H�E�U�L�V���I�U�R�P���W�K�H���V�L�W�H���Z�L�O�O���E�H���G�H�S�R�V�L�W�H�G���L�Q���W�K�H���G�X�P�S�V�W�H�U�������7�K�H���G�X�P�S�V�W�H�U���Z�L�O�O���E�H���H�P�S�W�L�H�G���D�W��
�O�H�D�V�W���W�Z�L�F�H���S�H�U���P�R�Q�W�K���R�U���P�R�U�H���R�I�W�H�Q���L�I���Q�H�F�H�V�V�D�U�\�����D�Q�G���W�K�H���Z�D�V�W�H���Z�L�O�O���E�H���K�D�X�O�H�G���W�R���W�K�H���Z�D�V�W�H��
�P�D�Q�D�J�H�P�H�Q�W���F�R�P�S�D�Q�\�������1�R���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�D�V�W�H���P�D�W�H�U�L�D�O�V���Z�L�O�O���E�H���E�X�U�L�H�G���R�Q�V�L�W�H�������$�O�O��
�S�H�U�V�R�Q�Q�H�O���Z�L�O�O���E�H���L�Q�V�W�U�X�F�W�H�G���U�H�J�D�U�G�L�Q�J���W�K�H���F�R�U�U�H�F�W���S�U�R�F�H�G�X�U�H���I�R�U���Z�D�V�W�H���G�L�V�S�R�V�D�O�������1�R�W�L�F�H�V��
�V�W�D�W�L�Q�J���W�K�H�V�H���S�U�D�F�W�L�F�H�V���Z�L�O�O���E�H���S�R�V�W�H�G���L�Q���W�K�H���R�I�I�L�F�H���W�U�D�L�O�H�U�������7�K�H���L�Q�G�L�Y�L�G�X�D�O���P�D�Q�D�J�L�Q�J���W�K�H���G�D�\��
�W�R���G�D�\���V�L�W�H���R�S�H�U�D�W�L�R�Q�V�����Z�L�O�O���E�H���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���V�H�H�L�Q�J���W�K�D�W���W�K�H�V�H���S�U�R�F�H�G�X�U�H�V���D�U�H���I�R�O�O�R�Z�H�G��������
�5�H�V�S�R�Q�V�L�E�O�H���3�D�U�W�\���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B���3�K�R�Q�H���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
��
�+�D�]�D�U�G�R�X�V���:�D�V�W�H���±���$�O�O���K�D�]�D�U�G�R�X�V���Z�D�V�W�H���Z�L�O�O���E�H���G�L�V�S�R�V�H�G���R�I���L�Q���W�K�H���P�D�Q�Q�H�U���V�S�H�F�L�I�L�H�G���E�\���W�K�H��
�O�R�F�D�O���R�U���V�W�D�W�H���U�H�J�X�O�D�W�L�R�Q���R�U���E�\���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U�������6�L�W�H���S�H�U�V�R�Q�Q�H�O���Z�L�O�O���E�H���L�Q�V�W�U�X�F�W�H�G���L�Q���W�K�H�V�H��
�S�U�D�F�W�L�F�H���D�Q�G���W�K�H���L�Q�G�L�Y�L�G�X�D�O���Z�K�R���P�D�Q�D�J�H�V���W�K�H���G�D�\���W�R���G�D�\���V�L�W�H���R�S�H�U�D�W�L�R�Q�V�����Z�L�O�O���E�H���U�H�V�S�R�Q�V�L�E�O�H��
�I�R�U���V�H�H�L�Q�J���W�K�D�W���W�K�H�V�H���S�U�R�F�H�G�X�U�H�V���D�U�H���I�R�O�O�R�Z�H�G����
�6�D�Q�L�W�D�U�\���:�D�V�W�H���±���$�O�O���V�D�Q�L�W�D�U�\���Z�D�V�W�H���Z�L�O�O���E�H���F�R�O�O�H�F�W�H�G���I�U�R�P���W�K�H���S�R�U�W�D�E�O�H���X�Q�L�W�V���D���P�L�Q�L�P�X�P���R�I��
�R�Q�F�H���S�H�U���Z�H�H�N���E�\���W�K�H���V�D�Q�L�W�D�U�\���S�X�P�S�L�Q�J���F�R�P�S�D�Q�\�����O�L�F�H�Q�V�H�G���E�\���W�K�H���&�R�P�P�R�Q�Z�H�D�O�W�K���R�I��
�0�D�V�V�D�F�K�X�V�H�W�W�V���D�Q�G���D�V���U�H�T�X�L�U�H�G���E�\���W�K�H���O�R�F�D�O���U�H�J�X�O�D�W�L�R�Q����



��
�2�I�I�V�L�W�H���9�H�K�L�F�O�H���7�U�D�F�N�L�Q�J����
�$���V�W�D�E�L�O�L�]�H�G���V�W�R�Q�H���D�S�U�R�Q���F�R�Q�V�W�U�X�F�W�L�R�Q���H�Q�W�U�D�Q�F�H���V�K�D�O�O���E�H���S�U�R�Y�L�G�H�G���L�I���Q�H�F�H�V�V�D�U�\���W�R���K�H�O�S��
�S�U�H�Y�H�Q�W���Y�H�K�L�F�O�H���W�U�D�F�N�L�Q�J���R�I���V�H�G�L�P�H�Q�W�V�������7�K�H���S�D�Y�H�G���V�W�U�H�H�W���D�G�M�D�F�H�Q�W���W�R���W�K�H���V�L�W�H���H�Q�W�U�D�Q�F�H���Z�L�O�O���E�H��
�V�Z�H�S�W���S�H�U�L�R�G�L�F�D�O�O�\���W�R���U�H�P�R�Y�H���D�Q�\���H�[�F�H�V�V���P�X�G�����G�L�U�W���R�U���U�R�F�N���W�U�D�F�N�H�G���I�U�R�P���W�K�H���V�L�W�H�������'�X�P�S��
�W�U�X�F�N�V���K�D�X�O�L�Q�J���P�D�W�H�U�L�D�O���I�U�R�P���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�L�W�H���Z�L�O�O���E�H���F�R�Y�H�U�H�G���Z�L�W�K���D���W�D�U�S�D�X�O�L�Q����

�7�L�P�L�Q�J���R�I���&�R�Q�W�U�R�O�V���D�Q�G���0�H�D�V�X�U�H�V��
�$�V���L�Q�G�L�F�D�W�H�G���L�Q���W�K�H���6�H�T�X�H�Q�F�H���R�I���0�D�M�R�U���$�F�W�L�Y�L�W�L�H�V�����W�K�H���S�U�R�S�R�V�H�G���L�Q�I�L�O�W�U�D�W�L�R�Q���E�H�G���D�Q�G���W�K�H��
�V�W�D�E�L�O�L�]�H�G���F�R�Q�V�W�U�X�F�W�L�R�Q���H�Q�W�U�D�Q�F�H���Z�L�O�O���E�H���F�R�Q�V�W�U�X�F�W�H�G���S�U�L�R�U���W�R���F�O�H�D�U�L�Q�J���R�I���J�U�D�G�L�Q�J���R�I���D�Q�\��
�R�W�K�H�U���S�R�U�W�L�R�Q�V���R�I���W�K�L�V���V�L�W�H�������$�U�H�D�V���Z�K�H�U�H���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���W�H�P�S�R�U�D�U�L�O�\���F�H�D�V�H�V���I�R�U���P�R�U�H��
�W�K�D�Q���������G�D�\�V���Z�L�O�O���E�H���V�W�D�E�L�O�L�]�H�G���Z�L�W�K���D���W�H�P�S�R�U�D�U�\���V�H�H�G���D�Q�G���P�X�O�F�K���Z�L�W�K�L�Q���������G�D�\�V���R�I���W�K�H���O�D�V�W��
�G�L�V�W�X�U�E�D�Q�F�H�������2�Q�F�H���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���F�H�D�V�H�V���S�H�U�P�D�Q�H�Q�W�O�\���L�Q���D�Q���D�U�H�D�����W�K�D�W���D�U�H�D���Z�L�O�O���E�H��
�V�W�D�E�L�O�L�]�H�G���Z�L�W�K���S�H�U�P�D�Q�H�Q�W���V�H�H�G���D�Q�G���P�X�O�F�K�����$�I�W�H�U���W�K�H���H�Q�W�L�U�H���V�L�W�H���L�V���V�W�D�E�L�O�L�]�H�G�����W�K�H���H�[�L�V�W�L�Q�J��
�U�R�D�G�Z�D�\�V���Z�L�O�O���E�H���V�Z�H�S�W���L�I���Q�H�H�G�H�G����

�&�H�U�W�L�I�L�F�D�W�L�R�Q���R�I���&�R�P�S�O�L�D�Q�F�H���Z�L�W�K���)�H�G�H�U�D�O�����6�W�D�W�H���D�Q�G���/�R�F�D�O���5�H�J�X�O�D�W�L�R�Q�V��
�7�K�H���V�W�R�U�P�Z�D�W�H�U���S�R�O�O�X�W�L�R�Q���S�U�H�Y�H�Q�W�L�R�Q���S�O�D�Q���U�H�I�O�H�F�W�V���)�H�G�H�U�D�O�����6�W�D�W�H���D�Q�G���/�R�F�D�O���U�H�T�X�L�U�H�P�H�Q�W���I�R�U��
�V�W�R�U�P�Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W���D�Q�G���H�U�R�V�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W���F�R�Q�W�U�R�O�������7�R���H�Q�V�X�U�H���F�R�P�S�O�L�D�Q�F�H�����W�K�H��
�S�O�D�Q���Z�D�V���S�U�H�S�D�U�H�G���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���D�F�F�H�S�W�H�G���H�Q�J�L�Q�H�H�U�L�Q�J���S�U�D�F�W�L�F�H���D�Q�G���E�H�V�W���P�D�Q�D�J�H�P�H�Q�W��
�S�U�L�Q�F�L�S�O�H�V��������

�0�D�L�Q�W�H�Q�D�Q�F�H���,�Q�V�S�H�F�W�L�R�Q���3�U�R�F�H�G�X�U�H�V��
�(�U�R�V�L�R�Q���D�Q�G���6�H�G�L�P�H�Q�W���&�R�Q�W�U�R�O���,�Q�V�S�H�F�W�L�R�Q���D�Q�G���0�D�L�Q�W�H�Q�D�Q�F�H���3�U�D�F�W�L�F�H�V��

�7�K�H�V�H���D�U�H���W�K�H���L�Q�V�S�H�F�W�L�R�Q���D�Q�G���P�D�L�Q�W�H�Q�D�Q�F�H���S�U�D�F�W�L�F�H�V���W�K�D�W���Z�L�O�O���E�H���X�V�H�G���W�R���P�D�L�Q�W�D�L�Q���H�U�R�V�L�R�Q��
�D�Q�G���V�H�G�L�P�H�Q�W���F�R�Q�W�U�R�O�V���G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q����

�x�� �$�O�O���F�R�Q�W�U�R�O���P�H�D�V�X�U�H�V���Z�L�O�O���E�H���L�Q�V�S�H�F�W�H�G���D�W���O�H�D�V�W���R�Q�F�H���H�D�F�K���Z�H�H�N��
�x�� �$�O�O���H�U�R�V�L�R�Q���F�R�P�S�R�Q�H�Q�W�V���V�K�D�O�O���E�H���L�Q�V�S�H�F�W�H�G���E�R�W�K���I�R�O�O�R�Z�L�Q�J���D�Q�\���S�U�H�F�L�S�L�W�D�W�L�R�Q���H�Y�H�Q�W��

�R�I�����������L�Q�F�K�H�V���D�Q�G���E�H�I�R�U�H���D�Q�\���I�R�U�H�F�D�V�W�H�G���H�Y�H�Q�W�V���R�I���P�R�U�H���W�K�D�Q�����������L�Q�F�K�H�V������
�x�� �$�O�O���P�H�D�V�X�U�H�V���Z�L�O�O���E�H���P�D�L�Q�W�D�L�Q�H�G���L�Q���J�R�R�G���Z�R�U�N�L�Q�J���R�U�G�H�U�����L�I���D���U�H�S�D�L�U���L�V���Q�H�F�H�V�V�D�U�\�����L�W��

�Z�L�O�O���E�H���L�Q�L�W�L�D�W�H�G���Z�L�W�K�L�Q���������K�R�X�U�V���R�I���U�H�S�R�U�W���R�I���D�Q�\���G�H�I�L�F�L�H�Q�F�L�H�V����
�x�� �%�X�L�O�W���X�S���V�H�G�L�P�H�Q�W���Z�L�O�O���E�H���U�H�P�R�Y�H�G���I�U�R�P���W�K�H���V�L�O�W���I�H�Q�F�H���Z�K�H�Q���L�W���U�H�D�F�K�H�V���D���G�H�S�W�K���H�T�X�D�O��

�W�R���R�Q�H���W�K�L�U�G���W�K�H���K�H�L�J�K�W���R�I���W�K�H���I�H�Q�F�H����
�x�� �$�Q�\���G�L�Y�H�U�V�L�R�Q���G�L�N�H�V���Z�L�O�O���E�H���L�Q�V�S�H�F�W�H�G���I�R�U���E�U�H�D�F�K�H�V���D�Q�G���S�U�R�P�S�W�O�\���U�H�S�D�L�U�H�G����
�x�� �7�H�P�S�R�U�D�U�\���D�Q�G���S�H�U�P�D�Q�H�Q�W���V�H�H�G�L�Q�J���D�Q�G���S�O�D�Q�W�L�Q�J���Z�L�O�O���E�H���L�Q�V�S�H�F�W�H�G���I�R�U���E�D�U�H���V�S�R�W�V����

�Z�D�V�K�R�X�W�V���D�Q�G���K�H�D�O�W�K�\���J�U�R�Z�W�K����
�x�� �$���P�D�L�Q�W�H�Q�D�Q�F�H���L�Q�V�S�H�F�W�L�R�Q���U�H�S�R�U�W���Z�L�O�O���E�H���P�D�G�H���D�I�W�H�U���H�D�F�K���L�Q�V�S�H�F�W�L�R�Q��������
�x�� �7�K�H���V�L�W�H���V�X�S�H�U�L�Q�W�H�Q�G�H�Q�W�����Z�L�O�O���V�H�O�H�F�W���W�K�U�H�H���L�Q�G�L�Y�L�G�X�D�O�V���Z�K�R���Z�L�O�O���E�H���U�H�V�S�R�Q�V�L�E�O�H���I�R�U��

�L�Q�V�S�H�F�W�L�R�Q�V�����P�D�L�Q�W�H�Q�D�Q�F�H���D�Q�G���U�H�S�D�L�U���D�F�W�L�Y�L�W�L�H�V�����D�Q�G���I�L�O�O�L�Q�J���R�X�W���W�K�H���L�Q�V�S�H�F�W�L�R�Q���D�Q�G��
�P�D�L�Q�W�H�Q�D�Q�F�H���U�H�S�R�U�W�V�����&�R�S�L�H�V���R�I���W�K�H���U�H�S�R�U�W�V���V�K�D�O�O���E�H���P�D�L�Q�W�D�L�Q�H�G���R�Q���V�L�W�H����

�3�H�U�V�R�Q�Q�H�O���V�H�O�H�F�W�H�G���I�R�U���L�Q�V�S�H�F�W�L�R�Q���D�Q�G���P�D�L�Q�W�H�Q�D�Q�F�H���U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V���Z�L�O�O���U�H�F�H�L�Y�H���W�U�D�L�Q�L�Q�J��
�I�U�R�P���W�K�H���V�L�W�H���V�X�S�H�U�L�Q�W�H�Q�G�H�Q�W�������7�K�H�\���Z�L�O�O���E�H���W�U�D�L�Q�H�G���L�Q���D�O�O���L�Q�V�S�H�F�W�L�R�Q���D�Q�G���P�D�L�Q�W�H�Q�D�Q�F�H��
�S�U�D�F�W�L�F�H�V���I�R�U���N�H�H�S�L�Q�J���W�K�H���H�U�R�V�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W���F�R�Q�W�U�R�O�V���X�V�H�G���R�Q�V�L�W�H���L�Q���J�R�R�G���Z�R�U�N�L�Q�J���R�U�G�H�U����

�1�R�Q���6�W�R�U�P���:�D�W�H�U���'�L�V�F�K�D�U�J�H�V��
�,�W���L�V���H�[�S�H�F�W�H�G���W�K�D�W���W�K�H���I�R�O�O�R�Z�L�Q�J���Q�R�Q���V�W�R�U�P���Z�D�W�H�U���G�L�V�F�K�D�U�J�H���Z�L�O�O���R�F�F�X�U���I�U�R�P���W�K�H���V�L�W�H���G�X�U�L�Q�J��
�W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���S�H�U�L�R�G����

�x�� �3�D�Y�H�P�H�Q�W���Z�D�V�K���Z�D�W�H�U�V�����Z�K�H�U�H���Q�R���V�S�L�O�O�V���R�U���O�H�D�N�V���R�I���W�R�[�L�F���R�U���K�D�]�D�U�G�R�X�V���P�D�W�H�U�L�D�O���K�D�Y�H��
�R�F�F�X�U�U�H�G������

�x�� �8�Q�F�R�Q�W�D�P�L�Q�D�W�H�G���J�U�R�X�Q�G�Z�D�W�H�U�����I�U�R�P���G�H�Z�D�W�H�U�L�Q�J���H�[�F�D�Y�D�W�L�R�Q�V������
�$�O�O���V�W�R�U�P�Z�D�W�H�U���G�L�V�F�K�D�U�J�H�V���Z�L�O�O���E�H���G�L�U�H�F�W�H�G���D�Z�D�\���I�U�R�P���H�[�L�V�W�L�Q�J���U�R�D�G�Z�D�\���G�U�D�L�Q�D�J�H���V�\�V�W�H�P�����1�R��
�G�L�U�H�F�W���G�L�V�F�K�D�U�J�H�V���W�R���W�K�H���W�R�Z�Q���G�U�D�L�Q�D�J�H���V�\�V�W�H�P���D�U�H���D�O�O�R�Z�H�G����



��
�,�Q�Y�H�Q�W�R�U�\���I�R�U���3�R�O�O�X�W�L�R�Q���3�U�H�Y�H�Q�W�L�R�Q���3�O�D�Q��

�7�K�H���P�D�W�H�U�L�D�O�V���R�U���V�X�E�V�W�D�Q�F�H�V���O�L�V�W�H�G���E�H�O�R�Z���D�U�H���H�[�S�H�F�W�H�G���W�R���E�H���S�U�H�V�H�Q�W���R�Q�V�L�W�H���G�X�U�L�Q�J��
�F�R�Q�V�W�U�X�F�W�L�R�Q����

�x�� �&�R�Q�F�U�H�W�H��
�x�� �3�H�W�U�R�O�H�X�P���E�D�V�H�G���S�U�R�G�X�F�W�V���L�Q�F�O�X�G�L�Q�J���D�V�S�K�D�O�W���F�R�Q�F�U�H�W�H�����I�X�H�O���V�������I�R�U�P���R�L�O��
�x�� �:�R�R�G��
�x�� �7�D�U��
�x�� �)�H�U�W�L�O�L�]�H�U�V���D�Q�G���W�D�F�K�L�I�L�H�U�V��
�x�� �3�D�L�Q�W�V�����H�Q�D�P�H�O�����O�D�W�H�[���D�Q�G���R�L�O���E�D�V�H�G���V�W�D�L�Q�V����
�x�� �0�H�W�D�O���V�W�X�G�V���D�Q�G���S�U�R�G�X�F�W�V��
�x�� �0�D�V�R�Q�U�\���E�O�R�F�N��
�x�� �5�R�R�I�L�Q�J���V�K�L�Q�J�O�H�V��
�x�� �*�\�S�V�X�P���D�Q�G���S�O�D�V�W�H�U��
�x�� �6�W�R�Q�H���S�U�R�G�X�F�W�V��
��

�6�S�L�O�O���3�U�H�Y�H�Q�W�L�R�Q��
�0�D�W�H�U�L�D�O���0�D�Q�D�J�H�P�H�Q�W���3�U�D�F�W�L�F�H�V��

�7�K�H���I�R�O�O�R�Z�L�Q�J���D�U�H���W�K�H���P�D�W�H�U�L�D�O���P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H�V���W�K�D�W���Z�L�O�O���E�H���X�V�H�G���W�R���U�H�G�X�F�H���W�K�H���U�L�V�N���R�I��
�V�S�L�O�O�V���R�U���R�W�K�H�U���D�F�F�L�G�H�Q�W�D�O���H�[�S�R�V�X�U�H���R�I���P�D�W�H�U�L�D�O�V���D�Q�G���V�X�E�V�W�D�Q�F�H�V���W�R���V�W�R�U�P�Z�D�W�H�U���U�X�Q�R�I�I����
�*�R�R�G���+�R�X�V�H�N�H�H�S�L�Q�J���±���7�K�H���I�R�O�O�R�Z�L�Q�J���J�R�R�G���K�R�X�V�H�N�H�H�S�L�Q�J���S�U�D�F�W�L�F�H�V���Z�L�O�O���E�H���I�R�O�O�R�Z�H�G���R�Q�V�L�W�H��
�G�X�U�L�Q�J���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���S�U�R�M�H�F�W����

�x�� �$�Q���H�I�I�R�U�W���Z�L�O�O���E�H���P�D�G�H���W�R���V�W�R�U�H���R�Q�O�\���H�Q�R�X�J�K���S�U�R�G�X�F�W�V���W�R���G�R���W�K�H���M�R�E����
�x�� �$�O�O���P�D�W�H�U�L�D�O�V���V�W�R�U�H�G���R�Q�V�L�W�H���Z�L�O�O���E�H���V�W�R�U�H�G���L�Q���D���Q�H�D�W�����R�U�G�H�U�O�\���P�D�Q�Q�H�U���L�Q���W�K�L�V��

�D�S�S�U�R�S�U�L�D�W�H���F�R�Q�W�D�L�Q�H�U�V���D�Q�G�����L�I���S�R�V�V�L�E�O�H�����X�Q�G�H�U���D���U�R�R�I���R�U���R�W�K�H�U���H�Q�F�O�R�V�X�U�H����
�x�� �3�U�R�G�X�F�W�V���Z�L�O�O���E�H���N�H�S�W���L�Q���W�K�H�L�U���R�U�L�J�L�Q�D�O���F�R�Q�W�D�L�Q�H�U�V���D�Q�G���Z�L�W�K���W�K�H���R�U�L�J�L�Q�D�O��

�P�D�Q�X�I�D�F�W�X�U�H�U�V�¶���O�D�E�H�O����
�x�� �6�X�E�V�W�D�Q�F�H�V���Z�L�O�O���Q�R�W���E�H���P�L�[�H�G���Z�L�W�K���R�Q�H���D�Q�R�W�K�H�U���X�Q�O�H�V�V���U�H�F�R�P�P�H�Q�G�H�G���E�\���W�K�H��

�P�D�Q�X�I�D�F�W�X�U�H�V����
�x�� �:�K�H�Q�H�Y�H�U���S�R�V�V�L�E�O�H�����D�O�O���R�I���D���S�U�R�G�X�F�W���Z�L�O�O���E�H���X�V�H�G���X�S���E�H�I�R�U�H���G�L�V�S�R�V�L�Q�J���R�I���W�K�H��

�F�R�Q�W�D�L�Q�H�U����
�x�� �0�D�Q�X�I�D�F�W�X�U�H�U�V�¶���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q���I�R�U���S�U�R�S�H�U���X�V�H���D�Q�G���G�L�V�S�R�V�D�O���Z�L�O�O���E�H���I�R�O�O�R�Z�H�G����

�7�K�H���6�L�W�H���6�X�S�H�U�L�Q�W�H�Q�G�H�Q�W���Z�L�O�O���L�Q�V�S�H�F�W���G�D�L�O�\���W�R���H�Q�V�X�U�H���S�U�R�S�H�U���X�V�H���D�Q�G���G�L�V�S�R�V�D�O���R�I���P�D�W�H�U�L�D�O�V����
�x�� �+�D�]�D�U�G�R�X�V���3�U�R�F�H�G�X�U�H�V���±���,�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���L�Q�G�X�V�W�U�\���V�W�D�Q�G�D�U�G�V���D�Q�G���$�S�S�O�L�F�D�E�O�H��

�U�H�J�X�O�D�W�L�R�Q�V��
��

�3�U�R�G�X�F�W���6�S�H�F�L�I�L�F���3�U�D�F�W�L�F�H�V��
�7�K�H���I�R�O�O�R�Z�L�Q�J���S�U�R�G�X�F�W���V�S�H�F�L�I�L�F���S�U�D�F�W�L�F�H�V���Z�L�O�O���E�H���I�R�O�O�R�Z�H�G���R�Q�V�L�W�H����
�3�H�W�U�R�O�H�X�P���3�U�R�G�X�F�W�V���±���7�U�D�Q�V�S�R�U�W���D�Q�G���G�H�O�L�Y�H�U�\���R�I���I�X�H�O���L�Q���D�S�S�U�R�Y�H�G���F�R�Q�W�D�L�Q�H�U�V���R�Q�O�\����
��
��
�)�H�U�W�L�O�L�]�H�U�V���±���,�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���O�D�E�H�O�L�Q�J��
��
��
�3�D�L�Q�W�V���±���,�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���O�D�E�H�O�L�Q�J��
��
��



��
��

�6�S�L�O�O���&�R�Q�W�U�R�O���3�U�D�F�W�L�F�H�V��
�$�Q�\���V�S�L�O�O�V���R�I���K�D�]�D�U�G�R�X�V���P�D�W�H�U�L�D�O�V���V�K�D�O�O���E�H���F�R�Q�W�D�L�Q�H�G���D�Q�G���F�O�H�D�Q�H�G���X�S���L�P�P�H�G�L�D�W�H�O�\�������,�I��
�D�S�S�U�R�S�U�L�D�W�H�����W�K�H���0�D�V�V�D�F�K�X�V�H�W�W�V���'�H�S�D�U�W�P�H�Q�W���R�I���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���3�U�R�W�H�F�W�L�R�Q�����'�(�3�����V�K�D�O�O���E�H��
�Q�R�W�L�I�L�H�G�������7�K�H�U�H���V�K�D�O�O�����D�W���D�O�O���W�L�P�H�V���Z�K�H�Q���Z�R�U�N���L�V���X�Q�G�H�U�Z�D�\���R�Q���V�L�W�H�����E�H���D�Q���L�Q�G�L�Y�L�G�X�D�O���S�U�H�V�H�Q�W��
�Z�K�R���L�V���W�U�D�L�Q�H�G���L�Q���S�U�R�S�H�U���V�S�L�O�O���F�R�Q�W�U�R�O���S�U�D�F�W�L�F�H�V����
��

�8�S�G�D�W�L�Q�J���R�I���'�R�F�X�P�H�Q�W�D�W�L�R�Q��
�7�K�L�V���G�R�F�X�P�H�Q�W���L�V���L�Q�W�H�Q�G�H�G���D�V���D���O�L�Y�L�Q�J���G�R�F�X�P�H�Q�W���W�R���E�H���F�R�Q�W�L�Q�X�R�X�V�O�\���U�H�Y�L�V�H�G���D�Q�G���X�S�G�D�W�H�G��
�E�D�V�H�G���R�Q���F�K�D�Q�J�L�Q�J���V�L�W�H���F�R�Q�G�L�W�L�R�Q�V���D�Q�G���W�K�H���S�U�R�J�U�H�V�V�L�R�Q���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q�������7�K�H���(�U�R�V�L�R�Q��
�&�R�Q�W�U�R�O���3�O�D�Q���V�K�D�O�O���E�H���F�R�Q�W�L�Q�X�R�X�V�O�\���U�H�Y�L�V�H�G���W�R���L�Q�G�L�F�D�W�H���W�K�H���F�R�Q�G�L�W�L�R�Q���D�Q�G���O�R�F�D�W�L�R�Q���R�I���W�K�H��
�Y�D�U�L�R�X�V���%�H�V�W���0�D�Q�D�J�H�P�H�Q�W���3�U�D�F�W�L�F�H�V�������7�K�L�V���6�:�3�3�3�����W�K�H���(�U�R�V�L�R�Q���&�R�Q�W�U�R�O���3�O�D�Q���D�Q�G��
�L�Q�V�S�H�F�W�L�R�Q���U�H�S�R�U�W�V�����P�D�G�H���D�W���O�H�D�V�W���Z�H�H�N�O�\�����V�K�D�O�O���E�H���P�D�L�Q�W�D�L�Q�H�G���R�Q���V�L�W�H���D�W���D�O�O���W�L�P�H�V����

�&�R�Q�W�U�D�F�W�R�U�V���&�H�U�W�L�I�L�F�D�W�L�R�Q��
�,���K�H�U�H�E�\���X�Q�G�H�U���S�H�Q�D�O�W�\���R�I���O�D�Z���W�K�D�W���,���X�Q�G�H�U�V�W�D�Q�G���W�K�H���W�H�U�P�V���D�Q�G���F�R�Q�G�L�W�L�R�Q�H�G���R�I���W�K�H���J�H�Q�H�U�D�O��
�1�D�W�L�R�Q�D�O���3�R�O�O�X�W�D�Q�W���'�L�V�F�K�D�U�J�H���(�O�L�P�L�Q�D�W�L�R�Q���6�\�V�W�H�P�����1�3�'�(�6�����S�H�U�P�L�W���W�K�D�W���D�X�W�K�R�U�L�]�H�V���W�K�H��
�V�W�R�U�P�Z�D�W�H�U���G�L�V�F�K�D�U�J�H�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���L�Q�G�X�V�W�U�L�D�O���D�F�W�L�Y�L�W�\���I�U�R�P���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�L�W�H��
�L�G�H�Q�W�L�I�L�H�G���D�V���D���S�D�U�W���R�I���W�K�L�V���F�H�U�W�L�I�L�F�D�W�L�R�Q����
��
�6�L�J�Q�D�W�X�U�H���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
���������������������������������*�H�Q�H�U�D�O���&�R�Q�W�U�D�F�W�R�U��
��
�&�R�Q�W�D�F�W���L�Q�I�R�U�P�D�W�L�R�Q���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
��
���������������������������������������������������������������������B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
��
���������������������������������������������������������������������B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
��
���������������������������������������������������������������������B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
��
�'�D�W�H�����B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
��

��



�3�D�J�H�������R�I������ �� ��������������

��

�������%�U�R�R�N�V�L�G�H���5�R�D�G�����1�H�H�G�K�D�P�����0�D�V�V�D�F�K�X�V�H�W�W�V��
�6�W�R�U�P�Z�D�W�H�U���2�S�H�U�D�W�L�R�Q�V���D�Q�G���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q��

��
�6�W�R�U�P�Z�D�W�H�U���0�D�Q�D�J�H�P�H�Q�W���6�\�V�W�H�P���2�Z�Q�H�U���� �3�U�R�S�H�U�W�\���2�Z�Q�H�U��

�5�H�V�S�R�Q�V�L�E�O�H���3�D�U�W�\�����'�X�U�L�Q�J���&�R�Q�V�W�U�X�F�W�L�R�Q���� �6�L�W�H���&�R�Q�W�U�D�F�W�R�U��

�� �� ������������ �$�I�W�H�U���&�R�Q�V�W�U�X�F�W�L�R�Q������ �3�U�R�S�H�U�W�\���2�Z�Q�H�U��
��
�(�V�W�L�P�D�W�H�G���%�X�G�J�H�W�������$�S�S�U�R�[�L�P�D�W�H�O�\�������������D�Q�Q�X�D�O�O�\��
��
�&�R�Q�W�L�Q�X�L�Q�J���,�Q�V�S�H�F�W�L�R�Q���0�D�L�Q�W�H�Q�D�Q�F�H��
� � � �

�6�W�R�U�P�Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W���I�D�F�L�O�L�W�L�H�V���V�K�R�X�O�G���E�H���L�Q�V�S�H�F�W�H�G���I�R�O�O�R�Z�L�Q�J���D�W���O�H�D�V�W���R�Q�H���P�D�M�R�U���V�W�R�U�P��
�S�H�U���\�H�D�U�������8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���L�Q�V�S�H�F�W�L�R�Q�����W�K�H���L�Q�V�S�H�F�W�R�U���V�K�R�X�O�G���V�S�H�F�L�I�\���D�Q�\���Q�H�F�H�V�V�D�U�\���F�R�U�U�H�F�W�L�Y�H��
�D�F�W�L�R�Q�V���W�R���E�H���W�D�N�H�Q���E�\���R�Z�Q�H�U���R�I���W�K�H���I�D�F�L�O�L�W�\�����P�D�L�Q�W�H�Q�D�Q�F�H���Z�L�O�O���E�H���S�H�U�I�R�U�P�H�G���E�\���W�K�H���S�U�R�S�H�U�W�\���R�Z�Q�H�U����
�,�W�H�P�V���W�R���E�H���L�Q�V�S�H�F�W�H�G���D�Q�G���P�D�L�Q�W�D�L�Q�H�G���D�U�H���G�H�V�F�U�L�E�H�G���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q�V�������$�O�O���D�V�V�H�V�V�P�H�Q�W�V���R�I��
�V�X�U�I�D�F�H���I�D�F�L�O�L�W�L�H�V���F�D�Q���E�H���E�D�V�H�G���X�S�R�Q���Y�L�V�X�D�O���L�Q�V�S�H�F�W�L�R�Q�V����
�� �%�D�V�H�G���R�Q���W�K�H���R�E�V�H�U�Y�H�G���F�R�Q�G�L�W�L�R�Q�V�����W�K�H���5�H�V�S�R�Q�V�L�E�O�H���3�D�U�W�\���V�K�D�O�O���L�P�P�H�G�L�D�W�H�O�\���V�F�K�H�G�X�O�H���W�K�H��
�D�S�S�U�R�S�U�L�D�W�H���P�D�L�Q�W�H�Q�D�Q�F�H�������6�R�P�H���P�L�Q�R�U���P�D�L�Q�W�H�Q�D�Q�F�H�����V�X�F�K���D�V���W�K�H���U�H�P�R�Y�D�O���R�I���E�O�R�F�N�D�J�H�V�����G�H�E�U�L�V��
�D�Q�G���H�[�F�H�V�V�L�Y�H���Y�H�J�H�W�D�W�L�Y�H���J�U�R�Z�W�K���P�D�\���E�H���S�H�U�I�R�U�P�H�G���D�W���W�K�H���W�L�P�H���R�I���W�K�H���L�Q�V�S�H�F�W�L�R�Q�������0�R�U�H���G�L�I�I�L�F�X�O�W��
�P�D�L�Q�W�H�Q�D�Q�F�H���D�F�W�L�Y�L�W�L�H�V�����U�H�T�X�L�U�L�Q�J���V�S�H�F�L�D�O���H�T�X�L�S�P�H�Q�W�����Z�L�O�O���K�D�Y�H���W�R���E�H���V�F�K�H�G�X�O�H�G�����V�X�F�K���D�V���W�K�H��
�U�H�P�R�Y�D�O���R�I���H�[�F�H�V�V�L�Y�H���V�H�G�L�P�H�Q�W���R�U���W�K�H���U�H�S�D�L�U���R�I���H�U�R�G�H�G���D�U�H�D�V���R�U���G�U�D�L�Q�D�J�H���V�W�U�X�F�W�X�U�H�V��������

�7�K�H���L�Q�V�S�H�F�W�R�U���V�K�R�X�O�G���F�K�H�F�N���D�O�O���V�W�R�U�P�Z�D�W�H�U���%�0�3�V�����L�Q�F�O�X�G�L�Q�J���J�X�W�W�H�U�V���D�Q�G���R�Y�H�U�I�O�R�Z���S�L�S�H�����I�R�U��
�E�R�W�K���V�H�G�L�P�H�Q�W���D�Q�G���G�H�E�U�L�V���D�F�F�X�P�X�O�D�W�L�R�Q�V�������'�H�E�U�L�V���V�K�D�O�O���E�H���U�H�P�R�Y�H�G���D�W���W�K�H���W�L�P�H���R�I���W�K�H���L�Q�V�S�H�F�W�L�R�Q�����L�I��
�I�H�D�V�L�E�O�H�����R�U���D�W���O�H�D�V�W���R�Q�F�H���D���\�H�D�U�������0�R�V�W���G�H�E�U�L�V���F�D�Q���E�H���U�H�P�R�Y�H�G���E�\���K�D�Q�G���R�U���Z�L�W�K���K�D�Q�G���W�R�R�O�V�����H���J����
�V�K�R�Y�H�O����������

�7�K�H���L�Q�V�S�H�F�W�R�U���V�K�R�X�O�G���Y�L�V�L�W���W�K�H���V�L�W�H���W�K�U�H�H���W�R���I�R�X�U���G�D�\�V���D�I�W�H�U���W�K�H���U�D�L�Q�I�D�O�O���R�I���D���P�D�M�R�U���V�W�R�U�P���K�D�V��
�H�Q�G�H�G���W�R���H�Q�V�X�U�H���W�K�D�W���W�K�H���V�\�V�W�H�P���K�D�V���G�U�D�L�Q�H�G���W�R���W�K�H���D�S�S�U�R�S�U�L�D�W�H���O�H�Y�H�O�������,�I���V�L�J�Q�L�I�L�F�D�Q�W���Z�D�W�H�U���U�H�P�D�L�Q�V��
�S�R�Q�G�H�G���L�Q���W�K�H���V�\�V�W�H�P���W�K�U�H�H�����������G�D�\�V���D�I�W�H�U���W�K�H���O�D�W�H�V�W���U�D�L�Q�I�D�O�O�����V�H�G�L�P�H�Q�W���U�H�P�R�Y�D�O���E�O�R�F�N�D�J�H���U�H�P�R�Y�D�O��
�D�Q�G���S�X�P�S���R�S�H�U�D�W�L�R�Q�V���V�K�R�X�O�G���E�H���L�Q�Y�H�V�W�L�J�D�W�H�G���D�Q�G���R�U���S�H�U�I�R�U�P�H�G��������

�,�Q�V�S�H�F�W�L�R�Q���U�H�S�R�U�W�V���L�Q�G�L�F�D�W�L�Q�J���W�K�H���F�R�Q�G�L�W�L�R�Q���R�I���H�D�F�K���%�0�3���V�K�D�O�O���E�H���S�U�H�S�D�U�H�G���D�Q�G���P�D�L�Q�W�D�L�Q�H�G��
�E�\���W�K�H���U�H�V�S�R�Q�V�L�E�O�H���S�D�U�W�\�������,�I���U�H�T�X�L�U�H�G�����F�R�S�L�H�V���R�I���L�Q�V�S�H�F�W�L�R�Q���U�H�S�R�U�W�V���V�K�D�O�O���E�H���I�R�U�Z�D�U�G�H�G���W�R���W�K�H���7�R�Z�Q���R�I��
�1�H�H�G�K�D�P���&�R�Q�V�H�U�Y�D�W�L�R�Q���&�R�P�P�L�V�V�L�R�Q������

��
�,�Q�I�L�O�I�W�U�D�W�L�R�Q���%�H�G���������&�K�D�P�E�H�U�V��
��

�5�R�R�I���U�X�Q�R�I�I���I�U�R�P���W�K�H���S�U�R�S�R�V�H�G���E�X�L�O�G�L�Q�J���Z�L�O�O���I�O�R�Z���G�L�U�H�F�W�O�\���L�Q�W�R���W�K�H���S�U�R�S�R�V�H�G���L�Q�I�L�O�W�U�D�W�L�R�Q��
�F�K�D�P�E�H�U�V�������$�O�O���Y�H�J�H�W�D�W�L�R�Q���D�E�R�Y�H���W�K�H���V�\�V�W�H�P���V�K�D�O�O���E�H���U�H�J�X�O�D�U�O�\���W�U�L�P�P�H�G���D�Q�G���R�U���P�R�Z�H�G�����7�K�H���J�X�W�W�H�U�V��
�D�Q�G���W�K�H���L�Q�I�L�O�W�U�D�W�L�R�Q���F�K�D�P�E�H�U�V���V�K�D�O�O���E�H���L�Q�V�S�H�F�W�H�G���W�Z�L�F�H���\�H�D�U�O�\���D�Q�G���D�I�W�H�U���P�D�M�R�U���V�W�R�U�P�V�������$�O�O���G�H�E�U�L�V��
�O�H�D�Y�H�V���D�Q�G���V�H�G�L�P�H�Q�W���V�K�D�O�O���E�H���U�H�P�R�Y�H�G���L�P�P�H�G�L�D�W�H�O�\�����7�K�H���G�H�S�W�K���R�I���V�W�D�Q�G�L�Q�J���Z�D�W�H�U���L�Q���W�K�H���F�K�D�P�E�H�U�V��
�V�K�R�X�O�G���E�H���F�K�H�F�N�H�G���W�R���H�Q�V�X�U�H���W�K�D�W���D�O�O���Z�D�W�H�U���F�R�P�S�O�H�W�H�O�\���G�U�D�L�Q�V���Z�L�W�K�L�Q���W�K�U�H�H���G�D�\�V���R�I���W�K�H���H�Q�G���R�I���W�K�H��
�V�W�R�U�P�������,�I���Z�D�W�H�U���U�H�P�D�L�Q�V���L�Q���W�K�H���V�\�V�W�H�P���I�R�U���P�R�U�H���W�K�D�Q�������G�D�\�V�����W�K�H���L�Q�I�L�O�W�U�D�W�L�R�Q���E�H�G���Q�H�H�G�V���W�R���E�H���F�K�H�F�N�H�G��
�I�R�U���V�H�G�L�P�H�Q�W��������
��
�6�W�U�X�F�W�X�U�D�O���6�W�D�E�L�O�L�W�\���R�I���6�L�W�H��
� � � �

�7�K�H���H�P�E�D�Q�N�P�H�Q�W���D�Q�G���V�O�R�S�H�V���R�I���W�K�H���V�L�W�H���V�K�R�X�O�G���H�[�K�L�E�L�W���Q�R���Y�L�V�L�E�O�H���V�L�J�Q�V���R�I���H�U�R�V�L�R�Q�����V�H�W�W�O�H�P�H�Q�W����
�V�O�R�S�H���I�D�L�O�X�U�H�����R�U���Y�H�J�H�W�D�W�L�R�Q���G�D�P�D�J�H�������'�D�P�D�J�H�G���V�L�G�H���V�O�R�S�H�V���V�K�R�X�O�G���E�H���U�H�S�D�L�U�H�G���X�V�L�Q�J���V�L�P�L�O�D�U���I�L�O�O���R�I��
�D�G�H�T�X�D�W�H���S�H�U�P�H�D�E�L�O�L�W�\�������'�D�P�D�J�H�G���H�P�E�D�Q�N�P�H�Q�W�V���V�K�R�X�O�G���E�H���I�L�O�O�H�G���D�Q�G���F�R�P�S�D�F�W�H�G���Z�L�W�K��
�L�P�S�H�U�P�H�D�E�O�H���V�R�L�O�V���W�R���S�U�H�Y�H�Q�W���V�H�H�S�D�J�H�������(�U�R�G�H�G���D�U�H�D�V���V�K�R�X�O�G���E�H���U�H�V�H�H�G�H�G���D�V���Q�H�H�G�H�G�������5�H�S�H�D�W�H�G��
�U�H�S�D�L�U�V���W�R���Y�H�J�H�W�D�W�H�G���D�U�H�D�V���P�D�\���Q�H�F�H�V�V�L�W�D�W�H���W�K�H���D�G�G�L�W�L�R�Q�D�O���P�H�D�V�X�U�H�V���W�R���H�Q�V�X�U�H���V�W�U�X�F�W�X�U�D�O���V�W�D�E�L�O�L�W�\��



�3�D�J�H�������R�I������ �� ��������������

��

��
�6�Q�R�Z���5�H�P�R�Y�D�O��
�7�K�H���S�U�R�M�H�F�W���G�R�H�V���Q�R�W���S�U�R�S�R�V�H���D�Q�\���P�D�M�R�U���F�K�D�Q�J�H�V���W�R���W�K�H���H�[�L�V�W�L�Q�J���D�F�F�H�V�V���G�U�L�Y�H�Z�D�\���D�U�H�D�����W�K�H�U�H�I�R�U�H��
�Q�R���V�X�E�V�W�D�Q�W�L�D�O���F�K�D�Q�J�H�V���W�R���V�Q�R�Z���U�H�P�R�Y�D�O���L�V���D�Q�W�L�F�L�S�D�W�H�G��������
��
�*�R�R�G���K�R�X�V�H�N�H�H�S�L�Q�J��
�1�R���3�H�V�W�L�F�L�G�H�V�����+�H�U�E�L�F�L�G�H�V���R�U���I�H�U�W�L�O�L�]�H�U�V���V�K�D�O�O���E�H���V�W�R�U�H�G���R�Q���V�L�W�H���L�Q���T�X�D�Q�W�L�W�L�H�V���J�U�H�D�W�H�U���W�K�D�Q���W�K�D�W���Q�H�F�H�V�V�D�U�\��
�I�R�U���K�R�X�V�H�K�R�O�G���X�V�H�������/�D�Z�Q���D�U�H�D�V���V�K�D�O�O���Q�R�W���E�H���D�O�O�R�Z�H�G���W�R���H�U�R�G�H���R�U���E�H�F�R�P�H���X�Q�Y�H�J�H�W�D�W�H�G������
�/�D�Q�G�V�F�D�S�L�Q�J���G�H�E�U�L�V���V�K�D�O�O���Q�R�W���E�H���S�O�D�F�H�G���Q�H�D�U���W�K�H���L�Q�I�L�O�W�U�D�W�L�R�Q���V�\�V�W�H�P���R�U���Q�H�D�U���Z�H�W�O�D�Q�G�V����


